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IN CASE OF DIFFICULTY 


In case of difficult/, pFeasecareCully read the intarF'na lion In your ownefs 
manual and ensure that you are followinig the instructions on how to use 
the calculator and duplicate examples i 

1. Ift case of difficulties with the display (blank display or digits and 
graphs do not appear), check the dispay contrast: 

' Press ION to put the calculator on. 

- Press then release the i2ndi key, 

* Press and hold the cursor key to adjust the contrasl- 

2. In case of erratic hinctioning or erratic display, reset your calculator; 

- Press 2nd JOFF] then ON to switch the calculator on. 

- Press then release 2nd then [RESET]. 

- Press 2) to reset your calculator then adjust the display contrast. 

3. Checking the batteries : try again with new batteries. 


Warning: battery replacamant is not covered by wairaniy 


REASON FOR RETURN 

DtSPLAY □ DIM [UNO display Q Other 

Describe the problem :.... 

KEYBOARD 

Indicate which keys are not working :.. ... 

1 i fi^ p + l I- hJ d I. 1 . . hJ ■ bJ J 1= I J ft I d ^ I. I ■ k I I L I I ■ I I J ■ I I ■ h I h I II a 1. I I. I I il IJB BJiFftB.! Bipj » I B^HB B B B B B B B B B B B F fl B pTB B I 1 

RANDOM FUNCTIONING ; Wrorkg calculations, wrong display. 
Please give some examples:......... 

I B BBFB’i h*B B>ii IHHb ii B hi li*'i b hih-f * hi iH + PB + ihi'Hi"^*-4-1 h-i-i b*** « hJ a bj - s.*j . a b^bd bJd b bj b bab b bb b 

others: 

Please specify.......... 
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Using this Manual Effectively 


Hia ilruclur^ill manual ind Iha do^Jgri oi Ita p^gas 

cin help you c|ulcltly ffnd lha Informilikin you imd- 
Conslatanl praaanlillon lachntquo# Rf« uNdll^nHishoul lha 
manuat to make huay Iouhl 


Structure of tha 
Manual 


Piga-Doslgn 

Connntlans 


Thf manual cNintainsscrtiona ihai teai'h ymt Ihjw lo use 

Lh€ calculBior. 

* tietting Started Is a fitTl-paced Uititiduciiiaii to sevcmJ 
important featuiesur the TI-8L 

■ Chapter J eleflcribcs generaJ op^fratlun and the 
roimdanon rorChaptom2t«8. 

• C'kapters 2 to S destiill^ spo£?lfK' functional mf 

thcTI-ai—one per chapU*r, with short cxampies 
showing hw to nae some of the fealun^de^HMlbed In 
the chapter 

* Chapter 9 coiilainS application examples that 
ijK^^jrpurate featitres from dirferent functional area>% 
i>rthe calculator These examples oan help ytni see 
how commands, functions, and izuitruf^tioits work 
together to accomplish meaningful tasks 

When possible, units of iMorination ai^ present^ un a 

Singhs page QT on two facing pages, Sevemi page- deslgii 

elemenL:* help you find informatian quickly. 

• ftigp hea-dingj^ -Hfc do&ciiptLve heading at the top of 
the page or two-page unit identifies the suhiect of the 
unit. 

■ General text —Just beJow the page heading, a short 
section of bold text provides general infommtion 
about the subject covered in the unit. 

« Left-eolumn subheadings^ Each subheading 

IdentlHes sl specific topic dt task related to the page or 

unit subject. 

• Specific te*t“The text to the right of m subheading 
presents detailed information about ijiat specific 
topic or task - The informabon may be pri:»sentmlaa 
paragraphs, numbered procedures, buUeted lists^ or 
llJust rations. 

* l^e '^footers' *—Tlw bcHlom of each page shows the 
chapter name, chapter number, arid page number 




Using this Manual Effectively {Cwitinued) 


Informatlan- 

mapiFfngi 

Conventions 


Relorence Aids 


S^eral conventional are used toproisent information 

concisely and in an easily referpncwl rormat. 

■ TU>lHand4!luFts-"Setsof related IrLformation are 
presented in tables or charts for quick reference. 

* w mbered proceftnres—A prcicedure is a sequence 
of stepfi that perforniii a task. In this manual, each 
step is numbered in the order In which you enu^ 
perform ii, No other text in the manual i« numbered^ 
thert‘forc, when you see numbered text, you know 
you must perform the steps sequenttaJIy. 

• “Bnlleted’^' Usta —it several Items have equal 
importance^ or If you may chDoae one of sevemi 
^tentative actions, thia manual precedes each Item 
with a "bullet'^ £* *) to highli^t It—like this list ytiu are 
reading now. 

Several Ec<‘Jmlquea have been iwed to help you look up 

spedfle information when you need it. These include; 

• A complete table of contents at the front of the 
manual, lisl.ing the page headings in each chapter, 

■ A chapter table of contents on the first page of each 
chapter 

■ An al phabeticai table of commands in Appendix A, 
showing their correct formats^ the key and n^n ii 
Sequences for accessing them. and page references for 
more infortnallon. 

* A table of error codes in AppeiuibE B, showing the 
codes and thei r meanings with pmblairi 'handling 
information. 

■ An alphabetical index at the back of the manual^ 
listing tasks and topics you may need to look up. 
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Do this firsts 


Getting Started 


The Getting Stefled eectfon lekei you through seveml 
oxamptos to Introduce you to torn# of lti« principal operaifng 
and graphing foaturea of the Ti- 81 . Vbu can save time and 
aflort by complotlng thaaaaxamplaa first 


Contents Tho Keyboard r , 2 

The Fimt Stepa ^..... 3 

Entering a Calculation __ .................... 4 

ConUnumg a Calculation ww ^, 6 

Graphing F&atiirea *.. 6 

Defining Functions to Graph ................... 7 

Checking the Viewing Kectangle ____ *».. < . # p .. B 

Displaying the Graph *****. ^ * * * *.*****.** ^ * * .. S 
Zooming Tn on the Graph * * m * * m *-ar.* * * m ;* * * * + r . LO 
Moving between the GraphjiM Iftaigft Btfp^ .*.... II 
Movingthe Curaoralong a Function ,..,**..****.. 12 

Using Zoom Box +. ^, + - * » **,*****,*****.*****. ^ 14 

OtherFaatures ♦ * *. r ^ * * * * -1 *.. * t». * * ^. -. * . lb 
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The Keyboard 


Tli« Zon«8 0 ltlie 
Keyboird 


GrAphIng KieyA 


Editing 


Advaneod 
Fiinctlwi Keys 

Scfaniiric 
CakiulAlor Kays 


Ttia kayi ot Iha Ti-fti b» graupad by colour and phytical 
layout to ■Ilow OABy locallon of fho hoy you nood- Tho^ytiro 
dividvd Into lounoMi: gnphlng kuyi, odlting koyi, advancAd 
lufidlon k«y«, and acioniilic calculator kaya. 



These keys are most frequently iisod U> aocessi the 
interactive graphing featuret of the Tl -81. 

These keys are most frequently used for editing 
e^cpressions and values^ 


These kejw are used to access the advanced ftmcHonj of 
theTl-8J. 


Tliese keys are used to access the capabilities of a 
standard scientific calculator. 
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The First Steps 


Balof»|ieglniilnfl thefre prabtemt, follow tho alaps cn 

ihli pftflfl fo Bn«u» itiat ihe T\ ihomi 1 o ita r*crorv 
sotllfiga. CH««ttkno lha Tl-fti araaes all prairlouely ontarad 
data,) 


i. PnE^ JOH] to turn the calculator on. 


mCZDCX] 

_ It lAj_ Y tai_I 

E3 CHI ClU 


OFF [£]_i£ |y>_. 

CH □□ CD 


2. Pmgts and then press [+1. 

(Pressing [2nca] accesses the functkin 
printed to the left ainrve the next 
key that you pmss, RESET is the 
second function of 

The Tt“8l displays ihe RESET 

menu. 


zTReset 


STAT B/t^S 

0 

PRGM Bytes 

0 

Bytes Avai1 

2400 


3. Piess to select the 

second Hem In ihe RESET menu 

The display shtsws the mes sage 
Mam clwad. Presii fgjLSARJ foclear 
the screen. 

Lf you need to a djust the display 
contrast, press and then press 

B CUk make the display darker) or 
(to moke the display tighter). 
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Entering a Calculation 


ITwil-AT ditpity cin thow up t&aJghI linst dI Ifidiiriclari 
ptr llrw, TPIs itii you h« flich txprBSftlon in Hi anl broty 11H 
iivnterodrTlw roiuh Is displayed on ths Following lino. 


L U.^in^lHalandorror, det^rmifiE 
when £lCKK)mvefited at annual 
compounded fintereit wLlldouble in 

Fbr the first guessy compute the 
amount availahle at the end of 10 
ycarti Enter the nxpre^ioti Just as 
you would write it down. Key in 
1001 ) 01 . 061310 . 


1000 * 1 . 06 ^ 1 a 


The entire expression Is shown In 
the first line of the di.^p3ay. 


2. Press lENTEfll toeV'aluatethe 
expression. 

The result of the expresskut is 
shown on the right side of the 
sii^ond line on the display. Tho 
cursor is iKniltloned on the left side 
of the thini Une^ ready for you to 
enter the next expresaion. 


1000 * 1 . 06^10 

1790 * 84769 ? 

■ 


□, The nextguess should be greater 
than in years. Make the next guess 
12 years. Tb calculate the amount 
after 12 yeai^ key in KMMJ 0 i .06 0 
l2,ronowedhv EENf£H] . 


1000 * 1 . 06^10 

1790.847697 

1000*1.06^12 

2012*196472 
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Continuing a Calculation 


To uvo kAyBrrak*!, you can tiaa Ui«t Enlry faafun 1o 
ncall th* laat axpraaalon antaratf and lliart adh H tof i new 
c#lcu9allDfi. In addition, lha naxt axpraaalon can ba coni fneed 
from th* iHwtoui raaull. 


1. Hie next guess should he less than, 
but dose to, I2yearsu Compile Iho 
aniount avalliibleat of 11.0 

yeare. uatr iB the Last Entry feature. 
Press i2nd[ . followed by I ENTRY ] (the 
second function of [enter jj ). 

The Isstt^lcolated expression is 
shown on the next line of the 
display, The curaor poaitinni^ at 
the end of this exptesalon. 


1000 ^ 1 . 06^10 

1790.847697 
1000 - 1 * 06^13 

2012.196472 

1000*1.06^12 


2. You can edit the expression. Press 
[w] to move the cursor ov^r the 2^ 
Then type in Lato chmige L2 lu 
11.0. Press iENTEBi to evaluate the 
expression. 

Note; Thb proces^s can be continued 
to obtain a solution with the desired 
accuracy. 


1000*1,06^10 

1790.847697 
J000*l,06^12 

2012.196472 

1000*1.06^11,9 

2000.505716 


3. Ijbu can conUnue a calcuLaUon using 
the result of the last caleulatixm. For 
example, if the final amount 
determined abtw Is to be divided 
among seven people, how much 
would each person get? 

Tb divide the last calculated amount 
by seven, press 0 7r foLowed by 
lEMTEhJ . 


1790.847697 
1000-1.06^12 

2012.196472 

1000*1,06-^11.9 

2000.505716 

Ans/7 

285.7865309 


As soon as you press 0, AniJ is 
displayed at the beginning of the 
new expn^aion. Am b a variable 
that contains the last calculated 
result. Ln thiscase^ Ans contained 
2000.505716. 
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Graphing Features 


Grai>h1nt^ Keys 


IS Key 

(RTNGEl Kav 

gsa^Kay 

mm\ vn 

teRAPHl KOT 


ThielwyeontttaTl-SI thal«f« related most cloBelytg 
srapMng are located tmnrtedtalely uncler Uwdlaplay. te (he 
wl o1 thftQaltlrkg &fartBds«cliafv you will uh aIIcI Hwm 
k«ys la graph And axplor* lha behaviour of ■ pair of lunctiona. 



Whfin you [y=J , an f^djtstriwn 1 a displayed whene 

you etiler and select the runctlor^ that you want lo 
graph 

Whem you prese [i^NGg] , aneditscrecn is displayed 
when? you dorino the viewing mrtarigle f<>r the graph 

When you press you arcess a menu of 

irnttmetiam lhat allow yrni toehaiigc ihe viewing 
rectangie. 

When you press you can ntove Lhe cursor along a 

graphed function and display the X and Y co-ordinate 
values of the cursor location on the runctlon. 

When you press [OFtAPH] , a graph of the cumnUy 
wleided fuindions iii dbplayed in thetrhi>jsen viewing 
rectangle. 


i GetUttg SJtarted 
































Defining Functions to Graph 


5olir9lh|t«q^atlon X^-£X=2cfH}C ||raplik«lly ufiing|h« 
TUfti. $uted «nPli>er mny, win Itw ffyciim of two *quatlMe 
And HUM unknownsL* ^ 2X and Ye 2cdiX. 


L The Y- edit scro^n you to 
defin e fun cUona U? be graphed, 
Presa (YbI to aeeesB Lhii edit screen . 

The display shown labein Tor fou r 
runctknw, Thecunior bp4>siijDhed 
at the beginning of the firai 
function. 


2. Tb define the function Yi in terfiisof 
X| enter the first e^pi esslQ ii, 
X*3“2Xp by press ing [XiTl 03 Q2 
felf L Press [ENTER I to move the 
cursor to the next funefion* 

Tlie ixiTt key lets you enter the X 
variable quickly without pressing 
lALPHAl . 

The = ^Ign Is highlighted to show 
thal YI Is "'selected'' to be graphed. 


3. Tb define the function Vs in terms of 
X, enter the exprossion ScosX by 
presurig2 |C03] 1^ - 
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Checking the Viewing Rectangie 


Tlw rPMlf>g r«clflnjQl« d«1ln«» tha partlon oi Ih* «&-oidlnat* 
plane ttial appears In Ihedlaplay. The values ef the RANQE 
verinbbeetlatannliwlfie aUa of ih* v\mmlnq rectangle. Ybu can 
view and change Ihe va(\ia»c1 fh# RANGE variahlas. 


I. Ptyflfi [RaNGEI todbptoy the RANGE 
variahle&edit screerir You view and 
edit the vaJuee of the RANGE 
variables on this scrrecn. 

The values shown on the [tANGE 
eflit screen are the standard default 
values. 


RANGE 
Xmin=-10 
Xrrax^lO 
Xscl=l 
Ymi n =-10 
Ymax*10 
Ysc 1-1 
Xres^l 


2. The standard default RANGE 
variables define the viewing 
rectangle as shown. 


,• VfflM 



-1 

IjTTlCl 

W 

-M 1- 




' Turin 


a G«tdiig st«rtcd 















Displaying the Graph 


Now that youhava crutwl andi*4«tad 1l>* tunctkin^lhal 
you want to graph and dalarmlnod that you want tht ilftndaid 
¥ltw<ng rvclangto, youcindlaplaylha graph. 


L Preas to loatih the aelecied 

functions in the viewing rectangle. 

The graph of the functions 
T ^ - 2Xftnd Y = SCDsXfor 

—IQ ^ X ^ 10 is shown in the 
display. 

The display shows that there are two 
areas that may contain solutions 
(points where the two fimctionfi 
appear to intersect). 



Z, Press once to display the 
graphics cursor Just to the right of 
the centre of the screen. The bottom 
tine In the display shows the X and Y 
co-ordinate values for the position 
of the graphics cursor. 



V>.t5a730l& 


3, UsiTig the eursor-movemenl keys 
( PH . rSI . tSp And move the 
cursor untiL it is positioned at the 
ai^went intersection of the two 
functlofuion the righ t aide of the 
display. 

As you move the cursor, the X and Y 
coordinate values are updated 
continually with the cursor 
position. 
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Zooming In on the Graph 


\bu cfl n mte^lf y Iho vlawFng motanglB «mjiid ■ tiwc^rtc 
location by HtKtlng thi <Zoom\n'> Inilniclkinlnirn th* 
ZOOM miniu. 


I- lo accesss the menu of 

biiiLt-in ZOOM funcTJons. 

This menu is typical af ail the menm 
of bailt-ln operations on the Tl-SI. 
Tbselect an item from a menu, 
either press the number to the loft 
of the Instruction you want, or press 
[Tito p€i«iltlon the euriKir on that 
instrutUon and then press [ENTgR] . 


gym 

ggBOK 
3tZoom In 

3^Zoom Out 
4:Set Factors 
5;Square 
6:Stendard 
7*Trtg _ 


2. Tbxoom in, press [2] to select Ihe 
<Zoixnln> Instruction from the 
menu. 

The graph is displayed aguln. The 
clitSDr has changed to indicate lhal 
you ace using a ZOOM instruction. 



3, With the diCHor positioned at the 
apparent point of Intersection on 
the side of the display^ press 
lENTEfll . Thecunent position of the 
cursor becomes the centre of the 
new viewing rectangle. 

Thc new viewing rectangle has been 
adjusted in both the X direction and 
the Y direcU<w by factoiaof 4, 
which are the default values for the 
zoom factors. 
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Moving between the Graph and Range Screens 


Wh«fi th«T|-9i «i;«>Gute9 9 ^OOM It updates th« 

RANGE trttrinblflS iGmIltot Itia ntm vI^intIiiq rect An>gl«. Vbu 
oan cttack IK« RANGE valuaa to wa 1K* 0 I ih* naw 
YlankrtnQ raciAngla and than ralum ta lha graph wlihoui having 
tgrapkki iha graph. 


L When yimiDuifim fih the graph piii 
new viewing rectangle is defined, 
Mid the FANCtE vajiahleflflje 
updated automatically. 

Press I flANGEi to view the updated 
i»iilutMor the RANGE variables. 

Notice the niodifled values resulting 
from the <ZcM3mtn> instruction. 
Depending on the exact cursor 
position when you executed the 
<ZfH3im ln> uistruttion, the RANGE 
x'ariables on your display may be 

dirferent. 


RANGE 

Xmin—.921052632 
Xmax=4.07fl94736B 
Xscl=l 

Ymin-^^2.34126984 

Ypriax^2.65e730159 

Vscl^l 

Xres=l 


Z, Preaa loRAml tQgeethejtraph aaam- 
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Moving the Cursor along a Function 


Ihm TRACE fialun allowt you to mom th* cuiw ohmg ■ 
functton, ihowins tho X and Y oo^ouf (oat# valu» of ttn cy ri«r 
loc#tiDn on ^b• function. 


L PregsThecuraoradpeara 
near the middle of the screen on the 
Y=XJi^2Xfiinrtloii. 


The co-ordlmte valuea of the cursor 
location are displayed at the bottom 
of thedcreen. The Y vaJueshown is 
the calculated value of the functLon 
forthediapLayed v^ueofX. 



2. Press The curaormovea to the 
other function al the same X value 
w here it was located on the firat 
funedon. 

4 

B and H allow you to move 
between functionsL 



3. Preaa fF] several times to move the 
cursor to the ri^t- 

E and [5 alkjw you to ma\'e along 
a fyiMrtkirt. 
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4. EVeai several timesunti] the 

cursor is poaitianed on the point of 
intersection between the two 
fiinctlonsliithe first quadrant. 

Vou see from theipaph that the two 
functions do intersect; thereforcp 
you have found one soLution to the 
equatkinX^ -2X-2coaX.This 
flolutioci is X - i.44736S4, within an 
accuracy of one disptfly dot width 
(0.0526316). 



The width of adispiay dot is 

(Xmaac-Xmln} 

05 
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Using Zoom Box 


Hbu htwflitlmfllvd Ofn ulutlim to th««|u«UcH% Nw 
{jQtBnri ln« ] t \h9 4tt>«r 4 pp«rttii 1 Ia t 

Th^Zoom <bDM> tottnictlon latQ you a<IJuti iha via wing 
Wtangla by drawing a box on lha diaplay to da llna Hia new 
tflawing racling}«L 


L lb acUiiftt the viewingI'eclimgle to 
thegta ndard default range, press 
Ij^OMj Lo aeecss the ZOOM menu. 



log 

rrzootn In 
3:Zoom Out 
4:Set Factors 


StSqoaro 

&:Standard 

74Tfla 


2. PriK [It to select ^Stindard). lliis 
automatically aifjiists the viewing 
rectangle to the standard default 
range, Thi» dliHiliiy showf; the name 
graph that you saw eatlier. 


3, Press [zdo^ todisplav the ZOOM 
menu a^n. Press jT] to select 
< Box)^ This Lets you Rpecify two 
diagonal comers of a now viewing 
rectangle. 

The eufsor is in the middle nf Uie 
screen. Its new appearance 
indicates that you have selected a 
Z(X)M UiiftrucUDn. 
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4- ttcrwithficui^rfi^mlJijemiddko 
th« tjcr^ph to whore want one 

comvF of the new viewing rectan^e 
to be. Prea3 IgNT^RL 

Noticie that the cursor ha:^ changed 
toa small box. 


5. Move the cursor to the diagunal 
comer of the desired viewing 
Fcrtangle 

The outline of the new viewing 
FGCtaivgie is drawn as you move the 
cursor 




Press EENJEfl! to accept the cursor 
tocation as the second comer of Ihe 
box. 

The graph ia replotted immediately 
using the bm outline the new 
viewing rectangle. 


7. Bepeat steps^ to until you sec that 
the two functions do not intersect. 
Thus, there is only one solution to 
the equation -2X - 2casX. 

8. Til leave thegraph display, press UrujJ 
[Qum to return to the Home screen. 
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Other Features 


Other 

Ca^bilhiflscif 


This Getling SlarlAd eftCtiOn Irlroducvd you ta baelc 
celculitDf op* *f«Uan and the lunction graphing featuraa, 
Including ZOOM and TRACE oepphflltleih Tlw rvniahiclBrof 
ihia manual deacribaalhaia taaturas in more detail arKl alao 
cavara the other capabllhlas etlha Tt^. 


In adchtlon to the features d^motislmted in the 

SULtled section, other featuner^of the Tl-Bl are de^orlbed 

below. 

* l^rnmelhc graphing allows ycm to save^ graph, and 

analyse up to three parameitic equations uftingall nf 
the and TRACE features^ (See C'Haptcr 4. ] 

■ Drawing and shading featuiif» ulluw you ioadd 
emphasis or perform addlllond azinlyslson a graph, 
(See Chapter hp) 

* Vou can enter and save up to t hiw matrices with 
maximum dlmeitsions of 6 x 6. These niatricea can be 
manipulated with ^andard matrix operatjona. 
Including elementary row operation.^ (See Chapter B.) 

» The TI-81 perform.^ one- and two- variable :^tati<ttJciil 
analyses. Vou can enter and save up to data poinis. 

¥tniT regresainn mcxlebarc avnlUblc: linear, 
logarithmic, exponential, and power models You can 
analyse data graphically with histograms^ scatter 
ploiSj and line drawings and combine them with other 
graphing capabilities to plot regression equation 
graphs, (See Chapter 7*) 

* Pmgramniing capabilities include extensive ecmtrul 
and l/Oinstmctiona. You can save up to ST pnigrams in 
a total of 240b bytes. (See Chapter 8.} 
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Th9 Keyboard 


ThB2an«« pf Ihp 
Keyboard 


Graphtnfi Kays 


Editing Keys 


Advanced 
Funclicn Kaya 

Scientific 
Calctifatof Kaya 


Tha kays an tha TUSi keyboard are dlvldad Into lour zonaa: 
gFaphingkayi, adlttng kaya, advanced tuncUcn kaya, and 
aclanllfic calcalalor kayi. 



keys moat frequently used to the 

inlerartive graphing of thi^TI-8]. 

These kn^ys am mmi Ttequently used for editing 
expres^ildn^and values. 

These keyaam usftd to access the advanced funetjananf 
theTl^Bl. 

These keys are used to access the CApahillties of u 
standard scjcntlOc calculator. 
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The Second and Alpha Keys 


Somm Dt Iha koys prwidft tccaas to man Ihon an« funcllon. 
Th«» oddllloiul functlona ore printo d obow tf w koyo and art 
accouad by flral praiilng Hia [2n9] nr |ALPrt^] kvy. 


Key Latwla 


Second 

Functions 


AIpbBbtttlcBl 

Ctieracierv 


Alpha Lock 


Second funcUon 


_ t 


Alpha function 
Primary lunction 


The operation print ed to the left above a key U acressed 
by final prcsHin^the [2ii'd1 key and then prv.salngtho 
appn>prtate key. 


When you press the {a^ ki^, Lhc cursor changes to a 
highlighted op-arrow to indicate thm the next keyfstroke 
isaa econd functlun. You con cancel second by pressing 
Undl ajtalfi. 

fn ihiR manual, second functions are ahfwn in ^uare 
bracket.s and p receded Ike igridl key symbol for 
example^ ]2nd| [v^]. 


Tlie letter Draymbol printed t o the rig hl above a key is 
accessed by first pre^ng the lALWAI key and then 
pressing the appropriate key. 

When you press the li^HA] key, the c\ir»or change to a 
hlghU^ted A to indicate that the next keystroke is an 
alphabe tical character. You can cancel alpha by pressing 
LaLpM^ again. 

In this manual, alphabetical charact ers are sh own in 
square brack ets and preceded by the [ALPN^ key symbol; 
for example^ lAlPHA] [iK 

You CAti press jgndl [ A LOCK ] to set alpha-lock^ which 
makes each subsequent key press an alpha character. 
This Is useful when entering display text in programs, for 
oxamplu, 35JT that you will not need to press lAlriniAl befo re 
every letter Cancel alpha-lock by pressing the ^ALPH^ 
key. 
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Turning th&TI-81 On and Oft 


To tum Hl« Tl-BI on, pnu th* [DN] k«y. To turn thoTI-ffI off, 
pro*S ?2n5l lOFF I. Afl«r about flw mljiuloft withoiil any 
Activity, if\t Af Automate Powor Down foatur* luma tha 
TI-81 orraulofnalteally. 


Tumlfig 1h« 
Tl-ai On 


TUmlng tho 
Tl-ai Off 


Tha APDT« 
Atilomalic 
Power Down 
Featuro 


Pre^ [qn] to turn theTl-Si on. 

^ If you turned the Tl-Bl off by |iru^in^ I2ndl (OFF], the 
display shows the Home stireen with the cursor in the 
top left comer (aiee pagie 1-41). 

* (f the APD^“ feature turned thecBlculator off^ the 
Tl-Sl, includi^ the display, euraor, and any error 
conditions, will be eitaetly as you left it. 

EJefore lumin^ theTI-Hl off, make sure that you have 
savedany expressions or values that you want to recall 
later. 

Tb tum the TT-il off^ press l2nd1 tOFFt 

* The display is cleati-d. 

* Any error condiUon Is cleared - 

* Stored vanahTes, programs, MODE setti ngp, RANGE 
variables, contrast setting Last An-swer, Last Entry, 
and the most recent graph are retained m memory by 
the CoRstant Memdiy^M feafure. 

Tb prolong the life of the batteries, the APD feal.uire tum^ 
thoTI-Sl off automatically after ahi> ut fiv e minutes 
without any activity. When yoti press ^0, iheTl-ai will 
be exactly as you left it. 

■ The dh^lay, turaor. and any error conditions are 
exactly as you left them, 

* Stored variable^ contrast setting, Last Answer, Lttst 
Entry, programs, MODEsetdnjpa, RANGE variables, 
and the most recent graph are retained in memory. 
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Setting the Display Contrast 


Adjusting the 
Display CdfilrBflt 


When Id Haplaca 
Bflttariaft 


Th« brightness nnd coficrssl of ihe display deperKl on rooin 
lighting, hallery freshness, viewing engla^ tnd ad|ui1men1 of 
the dleplay fiontrest The contrast utllng Is rstsined In 
meiTwry when the Is turned off. 


You cflji the display contrast to suit your viewing 
angle and light i ng conditions at any Ume. As you change 
the contrast setting, the display ctintrest changes, and a 
number In the upper right comer between 0 (lightest) 
and (darkest) I ndicates the current contrast catling. 

lb a<Uust the contrast; 

L Press the [^3 key. 

2, Use one of two keys: 

* tb increase the txmtrust to the setting that you 
want, press and hold 

* lb decrease the contrast to the setting that you 
want, press and hold [▼]- 

Caution: [f you adjust the contrast setting to zero, the 
displ ay ma y become coinpletely blank. Jf this happens, 
press i2fwil and then press and hold untf] the di^lay 
reappear?!. 

When the batteries are low, t he display begins to dim 
(especially during calculations], and you must a4|ust the 
contrast to a hlghersetting. If you find it necessary to set 
the contrast to a setting of Bor you should replace the 
batteries soon. 
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The Display 


Tfl« Horn# Scmn 

Dfeplay Cuiwrs 


6u0y Irxilc^lQf 

n0lumlng 1<»th4 
Hom 9 Scmn 


Till TI-01 tfiiplvyfr boih t«xi And griptift. Wh«n t a 

dliplAyod^lho A«mn car ditpliy up Cu tight l[ii*Aof 16 
chmcitffi par llm. Whtn til ■Igtit lln«6Dl 1h« scmn art 
lent "^scfollfl" tfl th* lop of Hit *cmn. 


When you turn Tt-Si on, the Homo scmn is 
dlapLa^d. The H ome srroeii is the piiitiary screen of the 
TT-fll. On it you enter expressions and Instnicllcms md 
see the results. 


17 * 3 +In 3 --Ejcpreas^on 

52,09861225 -Heauli 


TheTl-81 has severtU special cursors. In mf^st awes^ the 
^peonmee of the culwr indicates what will happen 
’ when you prc.ss the nest key. ^ 

The cursors that you see on tlie Home screen aitt 
described here. Other special curaoreare descrllied in the 
appropriate chapters 


Cursor 

Appearanc* 

Meaning 

Entry cui^r 

^»lid nashiiig 
rectangle 

The fifflct keystroke 

Is entered at the 
cursor, overwriting 
any cliaracter 

Insert cursor 

FlAHhiiitS 

undcrtlrui 

The next keystroke 
is inserted at the 
cursor 

2i\d cursor 

HIgtt lighted 
riaidvingt 

The next keystroke 
is a second functiiin 

ALPHA cursor 

Highlighted 
riiishiiTg A 

The next keystroke 
Ban alpha chancOer 


When theTl-81 is calculating or graphing, a boa in t he 
upper right of the screen Ls hLghlightcd. 

Ymi can ret urn t o the Home screen frrpm any other screen 
by pressing iZrdl iQUfT]. 
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fianu Sqrvena 


Graph Scrv^ns 


Editing ScrMna 


You can runctioni an<i openitianis that eure not on 

ihe IceyboajTl thmugh mrnus. Menu screens temporarily 
tvplrace the screen where you are working. After you 
select an item from a menij, the screen where you are 
working Is displayed again. U!iing menus b described on 
pages i-lS and 



The graph screen displayaa graph of selected functions 
and the cursor co-ordinate values, 



There are several edltlngscreeriE that are used to enter or 
edit expiesiions or values. 

• Statistical data 

• Matrix values 

■ Functions in the Y= iisi for graphing 

• RANCtB variables for the viewing rectan^e 

• Zoom factors for exploring graphs 

• Programs 
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The Equation Operating System 


Ordffrol 

^valuatiofi 


Tlw EqiiAtlM Operating lEOS) ail ws numlwra ifid 

Dperatlofia la beenlerad Into lha TI-81 ahmple, 
slralghtlorward saqiuanc* *. EOS«valui1es«kprauiani 
acconllng to trie standard phorfries at fnalhatnaticak 
operations and uoas round brackets tor grouping. 


EC)M pvalualesoperftttonsman exprr^on in tht*^ 
folinwlnganler: 

* Potarrecl PLirgular conversionDi, numeriea] dt'rivatiwe^ 
round, and mw opemtiorui, 

• Math<*fnAtjcaJ opemtioi^H and functions that »n* 
entered after theargumenl^Sfilch as it*lp xl, ^ 
and 

• Universal psywet^ such as . 

* tmpljed tnullipl k'atjnn where the jicirond argumeni is 
» number a variable, or a matrix, such 4B, 3lCl, 
orstntA+B)4. 

■ JdathemftticaJ and trig functionn that are enteied 
before the argument^ such as sine, cosa iWp tangent^ 
and ihoir inverses, log and antilogy nat um] log and 
antJlDg. alwolute value, nqiiare root, negation, 
greatest integer, integer part, ftwtional pari, cuN? 
root, determinant, ajul hyperbolic functionat 

• Implied multiplication other than above, such ais 
mog4 orsiti 4( A+B). 

* Permutations and combinations tn^*r stitd nCr]. 

• Multiplicalkji n and division. 

* Add ition and subtracHton. 

■ Relational operator^ such > or <. 

Within a priority group, EX}S cvahiates operations from 
left to righi. Calculations Insdde a pair of brackets an? 
evaluate first, 

When you press IENTERI , regardless of the cursor 
location, the cKpressloii Iscomplettjd: the cursor does 
not need to be at the end of the expression. 
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ImplM 

Mutllpllcation 


Using 

Brackets 


Efilering > 

Negative 

Nemlwr 


When a number a variable, matrix, 

maLhematicai nr trig TunctiDn, leftbrackei, or 11, it la not 
necessary to enter the muhipUcation sign. The Tl-fil 
iiiitlersiands2i!.4ffln45, 6( 1 -^21 (2or AB, 

Tor example, as Implied multipUcabon. Seethe previous 
page for how the T1-&1 evaluatesimpUed multiplication. 

All rekiulationsinade a pair of brackets are done First . 
Then the result of ibet caltulation ta used toconUnue the 
evaluation- 

i^r example, m the expression (1+2 )4, theTl'-Sl first 
evaluates the portion of the expression inside the 
brackets, ] -f 2„ and then muJUphea then&aull. l:y 4. 

Vou may omit any right (closing) btacket at the end of an 
expression. Alt “ci(>en^'parentheticalelemenuare tlcNsed 
auton ytically ai the end of the expresaitm when you 
press [entebI . Fbr clarity, however, all closing bradeets 
are shown in this miuiud. 

1b enter a negative niunber; 

1 . Press IS-if . 

2. Enti>r the numbeE 

Fbr example, press O L7 to en ter -1.7. 

Note: The [3 key Is used for subtraction. The Tl-81 
displH>>i the OTor message eAROn 04 SYNTAX for either of 
the following cases: 

• If you press 0 fora negative nimiber, as in 9 f5cl FI 7 
jENTEBI . 

* If you press E3Ito indicate subtraction, as in 9 IRl 7 
lENTEHl , 
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Entering Expressions for Evaluation 


Entering an 
EjtprflsaiDii 


Example at 
Entering a n 
Expression 


An axpraislon i« a cemplatB SH|ijancft af numbers, 
Dperallona, veriablas, lunctlonSpandlhalr ingumenla that t^mn 
be evBlueM te a aingte reault- On the TI-BI, an expreaslon la 
entered In the seme order ttiel ll r>nf in ally is wrlllan. 


You enter nnmbem, vajinhle names {we pjige 
eymtHilfik ftinctlnns^ and opermion-H from the keybfmrd 
smd from menus to create anexpr^on. An tixprewsion b 
completed when you ^ yTEfl l . rctjCMrdU'siis of the 

cursor location. The entiivexpresaian bcvaluatH 
an.'^^rding lo EClS, and the result te displayed. 

Notice that most of the functioiutand operHtlonfl:on the 
keyboard and menus are symbol with acveral rhafactcT* 
In them. You mtiiti enter the symbol fitim the keylw>arrl or 
menu, not spell it out, R>roxHjnpleH tocalettlate the log of 
45, you muist press IloqI 45; you cannot type in Die letters 
UKi. (If you type IXJG. the Tl-h) Intej-pneti Die entry as 
impli^ multiplication of the vatiahlcwiL, O. and G.) 

Calculate3.7B + /T) + 2Jog45 


Procadurv 

Kayslrokas 

Display 


Begin expix^tskm 

3.760 

a 78/ 


Begin Ijrackets 

m 

3 76/c 


Enter negative 


3. 78/(-7 

& 

Add sguan' root of 5 

ggn^iz-is 3 76n~i 

9+VS 

Complete brackets 

m 

3*7&/C-7 

9+V6i 

Add 2 Iiig4& 

m3[t£>ai46 3.76/{-7 

1 Dg 4b 

9+V6)+2 

Ev'aluate expiessjun 

iENTEffl 

3.76/t-7 S+/S)+2 
lo| ^5 

2 6425762»a 
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ConUnuIng m 
Expression 


Example of 
Continuing art 
Expression 


Notes abcKil 

Enlering 

ExproBs^ns 


Vou otn recaU thp answer to aciaJ^-itljiUan: as the fli^i 
t'Otty in the nr^t t-xpressifan lA^ithout rc-^enUfdngthe 
veJtie. Simply begin by prevflng the aperalion key, The 
Tl-til Inserts the variable Ana (see page 1^22)^ whirh 
contains the laat answer, Into the expression- 


Square the result of the example on the previous page. 


Procedure 

Keystrohes 

Ol«p^«y 

Square prior resul i 

m 

Acs^ 

Ev'aJuate i^xtiresHion [ENTER | 

Ans* 



6.48330^964 


Notice the following abciut entering expressions: 

• S^nnetlmcs the dbplayed symbol Is not the same as the 
key symbol as in and -3-. 


• Tl-ai interpiels angles In tiigfunLniomib^^ 
the MLIDE^ seating (degrees or radians)^ 

• If an expression is longer than Ifi characters, it 
^'wraps'' around to the beginning of the next line. 

• The result Is dL^layed on the right idcleof the next 
line. The result can be up to ten digits with a two-dlgii 
expement. The ^f)DEsetting determine the notation 
format and number of decimal places displayed [see 
pages 1-141(11-16). 
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Editing Expressions 


Th« Curtor' 
Monififrnl Kftyfl 


Th* EdU Keys 


EjLpntslDnt c<in b% •dlltd. ttifl cunor-mowftwnt kayv mcwe 
th* curwr *rklhlr *nd betwwi hms, Kwitinl •ntnlym cwfrf 
th*ti:h atact*fQr tymbol rtia cuvnot l*.Th*llNSJ and 
[^L] keys Inwrt wdfliata chirictor* wr aymbol*. 


The arrow keys in the uppernijjitor the keyboan! control 
the miTvement of the curaor 

Tho 13 aitd ® ki?yft move the ewreor within an 
expr^saiem. The cursor stops when it reachwi the 
beginning or end of the expression, 

The H and [a] keys move the cun»r between linosL 


When you press and hold one of the curaor-movement 
keys, thectirwir movement repoats until yon release the 
key. 



Meaning 

m 

Inserts characters or symbols at the flashing 
underline cursor 

HQ 

Deleter the character or symbol at the 
flashing cursor 

I^EARI 

Clears (bhmka) the entire exprestaiijn’ 
on the Home screen, it dears thessereen 


Completes the expression 


When yon press ^ or \KIPhA\ dining an insert, the 
underline cursor change^! to an underlined 1 or Acureor. 

ICt-EARj is described in more detail on page 1-24- 
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PnsBrtln9 In 
Expw9lQfi» 


Oflifttfng IrcHii 
Expf«»lons 


1b iiispit a character Of in an expression; 

1. Uae the cuisoi^trifirveiiiezii keys to pfusition the cm^r 
on the characier or symbol in front of which you want 
to Inficri 

2 . Press Qns{. 

The cufiwrchanges tea flashingun^rJine. 

3. Enter the charaeteis or symbols you want to insert. 

4. End the Inse rt In one of the following way?: 

• Frees IlNSi aflain. 

* Proas a cursor-movement key. 

Tb delete a character or symbol from an expression: 

L Use thecuraor^movement kej^to position the cursor 
on the character or symbol you want to delete. 

2. Press F delI . 

Theclmratler or symbol is deleted. All the characters 
ofasynibcd that Is represented by agrnup of 
characters (such as tog or sJa ) are deleted together. 
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Setting Modes 


CtwcklngMODE 

Waitings 


Cttanging MODE 
Sfltlihgs 


Lnsvlitg th« 
MOPE Sewn 


Modss dalanriilne how nimiben and graphs an df splayvd a nd 
calcuUM, MODE sattlngaara ratalrwd by th* ConalanI 
MBmory^** foatura whentha TI-91 laafl. 


thfr iMOPiEl tadisplay the MODE setting The 
iruneni settings are hh^Ughted. The various MODE 
sottinj^ are described on the foLlnwing 


S« 11 hig 


Maaning 



TVpe of notaik»n for 
Number of decimal plaoe5 
Type of angle Dieasure 
Ftinctiun cir pawiietrir graphing 
Whetherhi txsnnecrt picitted |Hiwts 
Howto plot selected funeiJottt 
WhtHher tcNl b^idny a graph grid 
type of gmph co-oidliintedJsplaj' 


1b change any of the settings: 

L Ose [f] <>f [*) to move the emsarto themw nf the 
setting that you want toehangp. Hie setting that the 
cuisarifi on Dashea 

2. Uae E or [3*'’ move the crurnorto thesetting that 
you want. 

3. Press TENTEfi] to select the nashhngs^ttkng 

When the MODE rwttings arc as you want them Jeave the 

MODE screen I n one of the follow j ng vtays: 

■ Seli!<*t another screen by pressing the appmpriato 
suthaspy^or lpl^m] 

■ Press l^^tPolTl to return to the HtimoiUTOori. 
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Nwmil. 

Engitifrorlng 
Nalalkin Ois^lpy 
FqihibI 


Flulingof 
Fix«dD«chna[ 
Display Salting 


Hfldlans ar 
Dogre^s Angle 


Nutation fonnats aff<K!t only ht>w a numeric tFsviiM is 
diiiplayiMJ. Von vm enti^rit nuinberin any formal. 

Nijrmal display format is the way in which uatiMly 
express numbeis, with digits to the Left and right of the 
decimal, oji in i2i^n.67. 

Scientific nolation expresses numbers in two psms. The 
signiricoiit digits are displayed with one digit the left 
of the detimaL The appropriate power of 10 is displayed 
to the right of e, as In I .2:34M7 e4, 

ICngineefI ng notation is similar lo^ienttfic notation. 
However, the number may have one, two, or three digita 
before the decimal, and the powcr-of-lO exponent is a 
multiple Ilf three, as in l2,S45ClTelL 

Notri If yt7iiflelecT.normaldirtplay formal, tmt the iiesuLl 
cannot be diqplayefl in 10 digits or the abBolute value is 
lews than .001, the 11 -81 switches to a sdentlfic format 
for that result only. 

Uedmal netthtJi;!^ af feet only how a iresu It b displayed. 
They apply to all three notation display formats, 

FloBLifig decimal setting dlsplayri up to IQ digits, plus the 
sign and decinuU. 

Pixe<l decimal setting displays thesaliected nuttilHirr of 
digits to the right of the decimal, PLaoe thecuirkir on the 
number of decimat digits you want and then press 
jENTa^] . 

Eadisji setting means that angle argiunent--! in trig 
funclions or pfilar/rc^rLiuigular conversions arc 
interpreted as radians. R^oltsdlsplay in radians. 

Degnfesetting means that angle argumenls Ir trig 
functions or polar/nK!taiigularctinversionsaie 
interpreted asde^ecs, Results display in degrees. 
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Setting Modes iconttnuAd) 


Function or 
Pantmetric 
Graphing Selling 


Connected Line 
or Dot Graph 
Display 


Seqoantialor 

Simultaneous 

Plotting 


Grid on or 
Grid On 


Rectangular or 
Polar Co-ordlnetfl 
Display Setting 


Function graphing plots a function V is ifJtppessoct 

in terms of X- Soc Chapters formcKre infcirmallpn about 
function graph] ng. 

t^smmetric graphing plots a relatlan wher« X and V are 
each cxpresAt'd in terms of a thfid variable, T. See 
Chapter >4 for more In forumtion about graphing 
paiameiric equatlonit 

A connected tine graph draws a line betweim Ihr* points 
calculated on the gmph urarunebon in the Y=s lisl. 

A dot graph plots only the calculated pr»liilsnn iho 
graph. 

Sequential plotting mean^ tlmt, if mure than one 
function Is selecEed, one function bevaluated and 
ph>tte<J completely before the next function b evaluated 
and plotted. 

Simultaneous plotting means that, if more than one 
function is selected^ all functions are evaluaie<l aiut 
plotted for a single value of X or T before the functions 
are evnluatetl afnl plotted for the next value of X orT. 

Grid Off means that no grid points are displayed on a 
gmj>h 

Grid On means that grid points ore displayed on agraph. 
Grid paints correspond to the axis tick marks. 

Rec-tangular co-ordinate display ahon® the curaor 
co-ordinate at the bottom of the screen In terms of 
rectangular co-ordinates X and Y. 

Polar co-ordirtate dbpby shows the cursor cD-ordinate at 
the bottom of the screen in ten™ of polar istpordinates ft 
and g. 
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Entering Numbers in Scientific Notation 


Sc^nllfKc 

NdUllon EnlriflS 


Exampla of 
Entering e 
Number in 
SclontMlc 
Noletlon 


i flegBrill»9 of tite i/lOD£«e111ng, numbemcAin be eniared In 
Ihe moet oormittenC formal. Sc^nfHIc neiai Ion uut the 
hoy 1o enler Ibo aKponeni (tbe power of 10). 


Tb enter a number In scientific nntatinn: 

lx If th€ numtjeris negative, press [\~)l 

2. TVpe the pan uf the numlkor that procedos the 
exponent. 

3ix Press 1^, 

E appears in the expressinn. 

4- If the exponent Ls negative, press 

B. TVpe I he exponent, which can he one or two digits 

Entering a number in scientific notation does not cause 
the results to he displayed in scienttfk urenginceriiig 
notation. 

Enter - .0tKX)OlS34 in scientific notation. 


pFDcodur* Kaf«trohM 

CNaplay 

EiiUTilii’value O'1234 

-U234 

Enter the exponent EUlP^fi 

-.1234E-5 


Note: If you enter the above o n a blank Line on the Home 
screen and then nrcsa fENtER] ,the result dLsplayed using 
default mt»desettings is -l.K.ME-fi- 
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Selecting from a Menu 


The M^riu Kftys 


Luving AMertu 


|ti ■d di tionlolfi e aH«m«tlva lundkinfl accessed by prtaalng 
|2na! gr lALPHAj . fnenu4 Inftie dlep^iy pravids accftai lootlwr 
operal^onSu Ua^ng apaclilc manua Is d*scrib«d in iha 
AppropHal« chaptari. 


Kays 

Meaning 

ISJQMI 

graphing zfmm featiLres 

iMAIii] 

Accesses additional maths functions 

IMATBXI 

matrix fuiuiiomi and values 

|PH^ 

Ekiits, executes^ and enuies prograiris 


Accesses special variahW 

i^lTesr] 

AcceBsca rriatioiuil openuors 

ItodllSWTl 

Acf^esses statistical fcatutiw 

|2Hal[ORAW] 

Accesscfi graph draw instructions 

^^[Y-wal 

Accesses names of runcticinf^in Y- 

list 

lan^iflESETl 

Besets all values in inomi iry 


You oui leav'e B menu wltht>ui in one 

<rf the rollowii^ ways: 

• Press a menu key t«> display a different mena, 

• I^Yess landj [QUIT] to letiim to the Home srreen. 

• Prei^S [clear] to return m tJhe scrcM?n where you were. 
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The Menu Screen 


Moving from Orw 
Menu to Afiolher 


Selecting an 
hem from e Menu 


Uitng m Menu 
Hem In en 
Expreaelon 


When yoki prees 9 menuk^v, thet fnflniJ isdiflphlayi?(l- Fbr 
example, it >tHi pressi Im'ath'L thie menu ki libplayiMf; 



A menu key may access more than oiie menu. The names 
of the menus appear on the line. The current menu Is 

hijtfilighied an<i the items in that menu are displnyed. 
Use E or H to move the cutsortoa different menu. 

Tlie number of the current item Is highlighted, tf there 
ttie moi^* than sewn it crms on the mmn, a i appears i?n 
(he last tine tn place of the :(colon]i. In this martini], menu 
selections are shown as < item >. There are two methods of 
.sDlecUngfrom a menu. 

• Press the numtierof (heiiem you want to select, 

■ Use E IS move the c ursor t o the Item you 
want to select and then prras [ewterI . 

CiiJculdte6{<2T. 


Pr0C9G)UF« 

Keystrohas 

Dfepisy 


Begin entry 

B 



Access MATli menu 

IHSthI 



Select cube root 

4 

6^/ 


Enter 27 


#3/27 


dv^uate expression 

lENtEni 

63/27 

18 


Operating the Tl-81 i-19 



















storing and Recalling Variable Values 


Variables 


Slofino Values 
In Vsdablsft 


Values can bm stend te and MSlIad from mantory by using 
variables. A variable Isa ns me that talers lo a location In 
memory wttere s value la sloratL Ttia variable name 
raprsse'^slbe value In an axpiaulan. 


With the TJ-SI, variables are represented as single 
alphabetical characters A to Z, In addition, you 

can reference other variables related toetpeeifkr 
application^- Thcae variables arc describe In the 
appropriate chaptara , 

Note: The TI-Bl may update the variables X, Y^T, R, or@ 
when plotting a graph or when you move the ciUBot oh a 
graph. 

VhlueflaiestoTed to vaitables with the ISTQ^ key. Tb 
store a value^ begin on ablank line. 

1. Enter the value you want to atom This value can be 
an expression, which wUl be evAiuaiccl when you 
press lgNf£Rl . 

2„Preas (STO^| . 

The inatrucUun # is copied to the currant cursor 
locatioii. 

Freaa the letter of the variable Ln which ymi want to 
atorethe value. 

Kote: After you press the ISTO**! key, theT1-8J 
keyboard is set for alphabetical entries; therefore, do 
not press IalphaI before pressing the letter key. 

4- Press ll£NT€R] to complete the instruction - 

If you entered an expreaeion, the expression is evaluated 
and theTI-81 stores the value in the variabLe. 
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Olftpiftyinfi thft 
Vfli us of A 
V«rtabl« 


Using Varliblos 
In EApfSMlons 


Storing and 
Rani ling a 
Valutfroms 
Variable 


Th display the valun^jf a variable, be^ on a blank line on 

the Home screen . 

1. Entebbe name of the variable. (Remember to press 
[^LWa] before entering alphabetical characters.) 

2. Pi^ lENTgRl 

The value of the variable i!» didplayed. 

Once you have stored a value to a variable, you can use 
that vaiiable to recall the voIucl ^mply enter the name 
of the variable In an emctafessioni 

lb usea variable in an expression^ proas laijt^AI and then 
the letter. The name of the variable is entered In the 
axpresfllon. When the expression la evaluated, the 
current value of that variable Is used. 

Note: The l^key alk>ws you to enter the variable Xln 
Function mode orT In E^aiainetric mode without pressing 

IalfhaI fit^. 

Store the result obtained by adding 10 to25 In the 
variable K. Then divide 75 by the result (K). 


Procedure 1 

Kayslrokes 

D^lay 

Enter expression 

lOQas 

tD+2S 

Store value in K 

gi5*niKl 

GNTERI 

L0+25+K 

3S 

Begin expression 75 

75 

Divide tpyK 

Fl|ALjpHAj[Kj 

7S/lt 

liSvaJuate expression lENTERl 

75/K 

2,I4m7l43 
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Last Answer 


Using Lssi 
Answsf 


Using LsSi 
Aitswsrin Plftca 
a1 Brftcktts 


WhsMvvrin sxpmsIiHi Is evalusltd succs»rully from tho 
Horn* Kfwn or from * progranv sloras tho rasuM 

M ipoclal vsrtebl^^ Ans ^Laf l Answ«r}.ThB virfsiilo Ant Is 
flccftsssuDv prssslng [2ridilANSi 


The Am variBblecttii l» uaed in any opennkm where a 
ti'Bjiablecan be used. Press }^idU ANSI and ihe variabLe 
name Ans appears a t the cm rent locaUoTi of the carrot 
When yQU pr^asthe [EjJTER] key or when the pmijrain i« 
executed, the TI-Sl uses the value of Ant in the 
calculation. 

Laai Altawer can be a value or anidtiix. 

When you timi theTI-Sl nff^ the value In Ant is retained 
in memory. 

Rework the example on fiage 1-lti: 

3Jfl-r [-7.il VF) + 21of 4&. 


This time, however, evaluate the portion In brackets a 
separute expression ami then iwall it as Am In the full 
expression. 


Procfrdura 

Kayalrokea 

Dliplay 

Enter negatlvo 7.9 

07.9 

-7 9 

Add square root of & 


-7 3W5 

EvahiaUi expression lENTERj 

-7 - 9+1^5 



-S. 663^32023 

Begin exprEsaion 

3.76 

3.76 

Divide by Am 

FlEnSllANSl 

2 7&/Ana 

Atld2tflfi4a 

02 [LOS! 45 

3 .75/An5^2lD£ 4a 

Evaluate exoresaUm [ENTEhI 

3.76/AnB+2lDa 4^ 



2 642575252 
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Last Entry 


Using Lssi Entry 


Pflfforining 
It4r«tlye 
CilculatloriB 
with Last Entry 


Wtwn [?iN?ERij Ksprassadon |tis Hogn« tcrwn end in 
«x|ins«lofi la avalualad Bticc««fullyp ths TUn stom Ihe 
currant expreaslwi In especi al sto fsga area called Leil Entry. 
It can bm racelladby praaalng {|^| ENTRYL 


You can r^EcaU the previous exptiesalciii and it. Presa 
[gnijl t entry] to iwaJI the last expression. 

Note: [fyou have not pnRssed any other key, you can 
press [g to recall the laat expression. 

Because th e TI- Bl updates the Last Entry stora^ urea 
only when [BfTpj] is pn^sod, you can recall the last 
entry even If you have begun entering the next 
expre.^ion. However, recalling the Last Entry ovewrites 
Lhe current expression. 

ftTien you turn theTI-Sl off, the expression in Last 
Entry Is retained In tnetnory. 

l^ressing [ENTEP] on ablank line on the Home screen 
Gxecutcii Ihe expression in Last Entry. 

Using Lheegiiadon A= icr«, Rnd by trial and error the 
radius of adrde tliat eoven^SOOsqUAre centiinetrea Use 
8 B& your fim gueaa 


PfDcadure 

Kayalrokea 

Display 

Enter n 

I 2 ntll[irl 

I 

Multiply by S* 

8 ® 


Evaluate exoresaion IEnTErI 




ZD1.0E19298 

Recall Last Entry 

l^lENTWyl 

at? 

ClvBiif^Su »7 

®[?!7 

■ 72 

Insert .95 

jiMSI .96 

t 7 , 9 S» 

Evaluate exaresaton Ienteri 

■ 7 . 9 S 2 



19«.9569097 


Continue until the result is as accurate as you ivani. 


Operating then-SI 1-20 























Clearing Expressions and Entries 


Clearing a Value 


CJaaring an 
£jcpraulon 


Clea ring the 
Home Screen 

Using gUgHle 
Cancel a Menu 


Oegendlng on ^he ecrean, ih« key can be used te 

clears waluei anexpreaalon^erthe Hama screen. Spacllle 
uses ol ICL^RJ are deicdbed In Ihe approprlata cheptare. 


There are several srrcerui on which yon can pivaathe 
ICLEABI key to clear Iblanh) a value- Presaintf jctEAfll on 
an edit screen bUiihsthe valuci it does not store a zero. 

■ Press ELEAPil to clear a valiie In a statistical data, 
entry. 

• Press ELfeAR] to clear a value in a malrlM. 

• F^resa ICLEAfll tocloarthe value of a RANG£ variable, 

• Press iC t-Eftfl) to clear the value of a zoom factor. 

There are several screens whore you can press the 
KiLEAfll key to clear [blank)an expreRSlon ro that you can 
enter a new expression. 

• Egress IclIa'r] Id an flxpresaion on the pTogrBiii 
edit screen. 

• Press to dear the current functioil on the Y“ 

edit screen. 

Press [CLEARI to dear everything on the Home acrecn. 


Tb leave a menu and return to the acjwn where you 
were, press to cancel Ihe current menu. 
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Leaving a Menu or Edit Screen 


Leaving A Menu 


Leaving mn Edit 
ScfWi 


Thar* m uv«ral wifya I* liAVfl ■ manu or adh iorv«#i. 


Aft<?r you selection from a menu, you usually arc 

retumod to the screen where you were. If you decide not 
to ihake a selection from* menu, you can leave the menu 
in one of the following ways: 

* Ehess (^llQUrri to return to the Homescreen. 

* Presi iCLEARi to return to theacieen where you were. 

* Select*no(J\ersciecn by pressing the appropriate key, 
such as [MATHl or IflANGEi . 

When you finish entry or editing tajdcs, such as entering 
Btadatlcal data, <xif ting a prrjgi^, or changing modeSp 
leave the menu in one of the following ways; 

* Press [jftd] [aiiiTl to return u> the Komcscrcen, 

■ Press another edit screen su ch as IHANQEI . 
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Error Conditions 


Diagno«^ng 

Errors 


ThftTI-B1 datfrcta an arrof wh«fi It avaluatts an cxpraulDn^ 
axacutocan Inatnicilon. plota a graphs or alant a valua. 
Catculathmaalopandan arror mastaga wHI> ■ manudlapflsfa 
ImmadJakaly. 


WTiien theT 1 -B) dctw^ts an errar^ it displays ttiksspecfaJ 

in«nu: 


ERROR nn type 
■Gott^ Error 
TTOuit 


The error message on liie top line indbcale-Sun eiwr 
number and the type of error: MATH. RAHQE, ZOOM. 
BREAK, PRQM, SYNTAX, MEMORY, ortNVALlD 

• 11 you select- < Goto Errcr), the cuzsor appears at the 
loeation where the ermr was detected. 

• If you select. <Quit>, you ®dUj the Horn*! ei^fwn- 

Not*: Some errors do not imve the <Go4o Enw^ opdonon 
the menu. 

tSrmm are deschbed in detail in Appendix B, hut you 
should look for the following common types of errors: 

• Uscof the W"?] key instead of the f^feey or vice 

• Mining or mtsmatched brackets 

• Improperly placed aiguments 
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Correcting ah 
E rror 


Tb Oorreet an ^miri 

L number oitd type of the emm 

2. Press [T] to go to theermiv if that option \s avallabLe. 

3- iir>ok at the expression ^ espeeialiy at the location of 
the cunwr, for syntax erranoroneof the common 
errors described on the prevloiia pug^ 

tf the error in the expnpsston is not readily apparent, 
turn to Appendix Band read the iiifoiTnatli:in about 
the error message. 

4. Comet the error: 

* If theeftor oeoirTBdbeirauAeorjmerrnrLh 
entering the Gxprc^lon, use the editliig keya to 
correct the encpTOwion. 

■ If theciTorocx'yiT^becaiiseoranerrorln tTiluea 
or logit; make the appropriate oorrection. 

h- Press feisTTER) to re-evaluate the expression or retum 
to the Home screen and re-exocute the program. 
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Rdsetting the Tl-fti 


RftMttIng lh» 
Ti-ai 


Rflvulti af 
Rmiting 


R«uttliig fhm T\~9\ mitora* tha mvmory io ^ACtory 

Httlnga, Bkiuh thm*ra{ip«r«thin»tha1 daaronJy 
HlKt»d portbona o1 immoiy, tha ahoMlit ba raaat only 

undar ■gaclAlcIrcumataitcaa, aueli aa whan It Ia flrat 
■cqulrad. 


1. Press Kndl | RESETL The RESET fnenu 

InformatiDii Is displayed ^»ut the amount of memory 
currently I3ed and available for use by proftrairui and 
atatiatita^ data. 


[p?* 


2:Reset 


STAT Bytes 

336 

PRGM Bytes 

382 

Bytes Avei1 

1682 


2. Make the appropriate menu selection: 

* tf you do not want to reset the Tl-fll, piesa |T| to 
select <No>» Vdo are returned to the screen where 
you were. 

* Lf you want to reset theTl-81, ptess [|] toaelect 
<Raaal>i The calculator is reset ^d the mesati^ 
Mam claamd displAynd. 

When you reset theTl-Sl: 

» The setting is set to 7, 

• The MOPE setdii^ are set to the defaults. 

• The viewing rectangle Is set to the standard defaults. 

• AU variable values axe sei to zero. 

• All statistical data is erased. 

• All matrlE values axe set to Zero, 

• All maXriit dlmendons are^et to€ by 6, 

• AU functions In the Y- list are erased. 

• All programs are erased. 

• Zoom factors are set to 4 . 

• Rand is reset to the factory seed of 0. 


1-2B 


Operating the H-Bl 






Chapter 2: Mathematical and Test Operations 


Thia chaplsf dflscribaa msttiamatlcat and ralalloml 
DfMralloM Ihflt an avallabla on Hw Tl-ffi, Th# moat 
commonly usad maifia fimcllona ara aocvaaad from lha 
kayboird; olhari ara accaaaad througiti tba MATK manu. 
ftalif tonal oparalors ara accaaaadfbrovQh HiaTEST manu. 


Chaptef The Keyboard Uatha Pujurborui 2-2 

Conianta Uve MATH Menua ..... 2-3 

Lifibis the MATH (Mathemaikal) Menu .....,.... 2-4 

Usltig the NLTM (Number) Itmi 3-6 

Uainj the HVP(Hyperbcrlie)lfenfl--- - *--* 2-7 

Using the PRB (Probability) Menu .... . 2-g 

Ualng the TEST (Re totlon^} Menu ^ ^« 2-d 

Using the Relational Opetators ................ 2-10 
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The Keyboard Maths Functions 


irKKt commonly umi ma1l>0fn«tloal oparatlort« and 
functions arc on th« kcytioard- amumples eSiumu lltal 
tha default MODE Mttingaaiw In alfact 







Oporatlons 

Exoinpla 

K*ystrok«« 

Oltpifty 


+ . 

7S - 12 X Ji 

1 

7BQl2[g2 

iENTEfll 

75-12-2 

Si 


1 

1 


6? 

36 


vTl 

^1/116 

MB] 

Vie 

4 

K-l 

1/4 4 HE!] 

IENTER1 

4-1 

.25 

Powers 

2^ 

1 

2 06 

lEMTERI 

2^5 

32 

Roots 

Vga 

Ienteri 

32''5-i 

2 

sinpCf35^ tan 

sin a 

ewterI 

5 1 ir -n 

0 

sin"*,coei-S 

sin~M 

gnl(StN"Ml 

s 1 1 


and tan-t 



1 

5707&6327 

log. In 

Ihl 

\mi 

Erfireft] 

i ti 1 

0 

10*, e* 

e* 

2ncilTs*]0 

SNT^I 


1 

abs 

1-1.21 : 

jptABSiFgl.2 

ENTEHI 

sbs ^1. 

2 

L.2 


No1«i about and lan the bn verse trig functioiia, 

Kayboaf d Ma ths arcsih, aiccos^ and sretan, respectively, 

Functions 

the muJtipUcatlve In vei^. 1« the equivalent of the 
reciprocal ‘/x. 

Raising a negative number to a noninteger power rt^^ul la 
In aenmptek number and therefore inuot allowed, 

PI Pi is stor ed as aconstaniln theTl-81. You access ict^ 

pressing I2nd1 [ a] . The symbol appoans on tho sejn^n; the 
number 3.141592^.1$91& u-sed In calculations. 

Z-Z Waih and Tfesi OperatloEis 









































Using th« MATH Manus 


ThftMATH Mmu» 


Not«aboutlh» 
MATH M»niia 


|j&avinf}the 
MATH Mcnua 


PfftMing [maThI Acc«aH» addltlofial malHwiMtlcat fundtoni 
AndopATAltiMis that darwl appaar on tho k«ytw*fil. TFiwy ora 
gmupod functionally Into four m«nuar miiil«ii»Ucaf,fiuvntMr, 
hyporbollc^ and probablllly. 


Menu 

Mtanlng 

■HO KUM HYP 

PRB 

IV*P( 

Rectangular to polar conversion 

2:P''Rt 

ft)lar to rectangular con veraion 

3;» 

Cube 

4; V 

Cube root 

5;! 

|<hctorial 

6:^ 

Degree notation 


Radian notatloii 

a;NOerivf 

Numeric^ derivative 

MATH IHB WYP 

PRB 

nhoLjnd< 

Round 

“iPart 

Integer part 

3:FPaft 

FracUonaJ part 

4: lot 

Great^t integer 

MATH MUM SHi 

PRB 

H^lnh 

Hyperhoiicelne 

2,cosh 

HypertKjlic cosine 

3 rtanh 

Hyperbolic tangent 

4:sinh-t 

Hyperbolic aicEine 

5:cosh^i 

Hyperbolic sroeoaine 

6;tanrp'^ 

Hy peibolic arctangent 

HATH MUM HYP 


BRand 

Random number generator 

FT nPr 

N umber of permiiiatlona P( r} 

3: nCf 

Number of combinations C( r ] 


The current menu nnme and item number Hje- highU^ted. 

When yc5u select an operation from a MATH menu, the 
name af the operation is copied to the current cureor 
location lit the expression you are editing. 

You can leave the MATH menus without maklnga 
selection In one of the following ways: 

• Select a noth er screen by pressing the appropriate key, 
such as [Yg I or lj3RAPH I . 

• Press [anJl EQUITl to return to the Home screen. 

• PrEsa ICLEAH] to return to the screen where wu were. 
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Using the MATH (Mathematical) Menu 


Todlipliy Iha NATH menu, pma I MaTh] ,T heieeKimplee 
«eiuin*tliiit thedelnult MODE Nttinge nra In ttHKl. 


MATH 

0 |Mr&Ucin Exjiinplv 1 

Kayvlrolvc Df«p 4 av 

Convert 

MATH! fi*P( 


{X=- 1 ,Y= 0 ) !^ p]ALPHA] [ilQm ftp.p(-i.O) 
to(R, 0 ). display H 1 



lEMTEftl 1 14i592&54 

2;p*HC Conven 

iMATnl <?►«> P*R< 


1,0:^11) I tALPHAU .lMlAim P*.B<l,e) 

to (X,Y), display X [ENTEft l -I 

Display V ALPHAl M V 


1 

Pfff 0 

3:3 El 1 

1 

S[blArmta> 53 

afTERI 125 

4:3/ <55r 

12 & 3/125 

^TfiRI S 

5 ; 1 S! 1 

1 

MATH <l> 41 

gffEH] 720 

siri45'' 

SINl460«Ami<»> ain 45* 

OIYEHI .7071047812 

7 T ^ sin 2 (in rodlajis) 

^gliyiArHI<D Sin 7r 

leNTeni ,»0929742ee 

a:NDeri v( feUmateno) i 

where 

and 

4X = ,001 

5|s!^!JEI fitX 

[gNTERi 5 

MATHrtNDn['lvi> HDerlv{ 

^^HlJ(llM7EfHl<3> NDarivfK^ 

AI^PHaIIi 1.001 IT1 HDarlv{A3..00ll 

leWTERI 75 J3OO001 
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Note»aboAJl 
MATH Menu 
OpBrattDIYA 


Th<? placement of the arguments of each function is 
described in Appendix A. 

ft^Pt requires two arguments, separated by a comma. The 
Rrsi Is the X-co-ordlnate \'aluG and the second ia the^' 
Y-oo-ordlnate value of a point in rectangular 
co-ordinates. The function stores the converted 
coH>rdinate values in the variables K and B. 

i^uiiestwoiLtiaJmentSvsepaJraledby acornma.Thc 
first is the H-co-ordinate value and the second is the 
-ordinate value of a point In polar co-ordinates. The 
function »>tpres the converted co-ordinate values in the 
variables X and Y. 

The degree (*] and radian CO notations let you designaLte 
an argument aa degree or iadian, Independent of the 
current angle MODE setting 

NDatlvt requires two argumentsL The first argument is an 
expression In tcrrrisof X, The second argument isa doJta 
X. The numerk^al derivative value b the slope of the 
sef:ant line through the points (X—AX,f(X—AX))and 
(X + AX, f CX + AX)) for the current value of X. This is an 
approximation of the numerical derivative of the 
function at X. As AX gjetssmaileri theappn:»xlmaUou 
usually gets more accurate. 

Note; MQvitvt wiU give a misleading or invalid result if the 
function, f(X), b notdifferenilable at the current value 
ofX. 
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Using the MUM (Number) Menu 


Td display th* NUM mmu, pfiu [MAT H] [Q.Thcaa axamplH 
aasuma that tha dafiull MODE »1lli>gi an In affact. 



NUM 

Opdfetlon 

Example 

Keyatrokas 

Dlipfay 

1:Round( 

Round -Z3.-lb 
to tenths 

[mathJ [►J ■■ Boanm? H-B 
2^45 lALPHAl 1,11 nr 
lENTERI 

Raund(-23 45,13 
-23.5 

2:IPart 

Find Integer 
part of —23.45 

23.45 lENTERl 

(Pari -23.45 

-23 

3:FPart 

Find fractLonal 
part of -23-45 

rM:ATMl|ir|(HM>K-)l 
23.45 lErpTERf 

FPflrt -23.45 

- 45 

4: Int 

Find greatest [MATHU ^} OnP M-fl 

integer in -23,46 23.45 lEKftEfil 

int ^23 4S 

-24 


Motea abaut The placement of the ailments of each function 
NUM Manu de^rllM^ in A piiendlx A * 

Oparillona 

Round(can take two aii^ments. The first aripjnient is the 
number, vnTlahle name, CKpEessioii^ or matrix to be 
rounded. The second argument Ls optional , [tm the 
number of decimal places to n>und to. If the second 
argument is notapetifled, the number Is roiuided to ten 
digits. 

floumgcan be used with matrices. Evaluating the 
expression Round! {A1,0) ^ I A| changes [ Al to an integer 
matrix, 

FPart and IPart return the fractional part and integer part, 
respectiveof the aigument. 

irrt return.^ thegreatcsl integer contained within the 
argument. The result Is the same as IPart for positive 
numbers and negative integers, hut la one integer less 
than that returned by iPirt for negative nozunteger 
numbe^9^ 
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Using the HYP (Hyperbolic) Menu 


To diiplay the HYPm«nu,prast jMATHJ Thp^ 

MimploftosMifTW thit ihfl dofoult MODE callings afain 

ttHacL 


HYP 

OporaUon Example 


Keyalrokea 


Olsploy 


l:sinh atnh.^ 

MATH] 

>] lb] <sirih> .5 

%^nh S 


ENTER 


52109530&6 


2: cosh cQsh.i 






1^] 1^] (cash> -S cost) . S 

1 12762S96S 


3:tsnh tdnh,B 


4:s<r»h-* Binh-'5 


IMArH1fF1T^(tthh> .5 




tanH .S 


[MATHIT^ fFI <*lrTh-') 5 




iinh'l ^ 


5:co&h-i 

ci>sh“‘6 

ENTER 

°FirF|<eoBh -1? 5 

coih^l 5 

2,29243i£7 

6: tanh-i 

tanh-* ,6 

MATH). 


S 


1 

ENTER 

5493061443 


NcileB about HYP TU^? placpmenl of the argument of each function Is 
Manu Qpafalions described In Apj>endhx A. 

ilnh eoth'Vj and lanh are hyperbolic armn, 
hyperbolicarccofi, and hyperbolic errtan, respectively. 
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Using the PRB (Probability^ Menu 


lb display tha PRB inanu, prua rw/iiTH] Thsis sjtamplaa 

jMum* ihil lh*d«lAult MODE uttlngB mn InsffKL 


PHB 

Oparalion 

Example 

Keyelrokes 

Display 

1:Rand 

a/Hand 

E) [MAlHj <naa(l> 

[enteh] 

3/Hand 

3 l79332i:}Z 

2: nPr 

T^rmutations of 

4 items taken 3 
atatime 

4IMATHI W<nPr>3 
fENTem 

4 nPr I 

24 

3; nCr 

CombinatiorLS of 

4 itenistaki£n 3 
at a time 

4[MAn<ll^{nCr>3 

4 nCr 3 

4 


Hoi9^ about PH B The pUceiricm of the arguments of each function Is 
Maau OparAtlona described In Appendix A. 

Rind ^enemtes a number greater LhanOand less than L 
Tb control a random number sequence, rust store an 
integer deed value In Hand for the random numbe r 
generator. Fbt example, to store 0 to Rind^ press 0 [STO^I 
lALWAI CHana> I ENTER). [fvtMi atone Q to Rand. 

theTI-ax uses the factory'set swl value. Wlwn you reset 
UieTi-fll, Hand Is set lo the factory seed. 

The Bigumentsof nPrand nCrmust be positive integers. 
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Using the TEST (Relational) Menu 


Praising [aid] I TEST) KciiHs ■ manu Of nlatlonal oparators 
mm\ compare two nluas «nd nitint# vdIlwoI 

t trih« tHt It tiut Of Olf iht tatt It ftlat. 


ThtTESTMtflu 


Manu 

Meaning 

™ 

Equal to 

21* * 

Not equal to 

^: > 

Greater than 


Greater timn or equal to 

b:< 

Lpiasthan 


Less than orequal to 


Notflt about fb* The current menu name and item number are 
TEST Menu hi^lightpd. 


When you select ^ operator from the TEST menu, the 
name of the operator Is copied to the current cursor 
location in the expression you areedltkig. 

The expression, including the relational operator la 
evaluated when you press (ENTgnj or when the program 
is executed. When evaluated^ each test compares the 
values or the evaluated expressions on each Bide of the 
operator and returns a value of 1 if true or 0 if false. 

Laaving the TEST You can leave the TEST menus without making a 
Maitus selection In one of the following ways: 

* Select another screen by preasinn the anDrouriate kev. 

such as or IGRAPHI . 

* F^^sSs land I lOOfT] to return to the Home screen. 

* Press 16LEARI to return to the screen where you were. 
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Using the Relational Operators 


Tb display th# TEST manu, prau ]2nil| t TEST 1, Seloi* working 
thOM *xampl*9, stofo 1h* xolus B Inlo Itw vflfT#l>lo J. Tlwio 
ojcAmplMauumolhat lha default MODE Mhlne* ■» In 
etiecL 


rest 

Op^rilion 

Btampla tCayatrelws 

Display 

1;- 

bJ-S? 


rj|^tTKTt<«=>» 

iaS 

1 

2 :^ 

IsJ^? lALPHAlUl [gflril [test! S 

jp^a 





Q 

3:> 

l5J>a? 


tJli^[TESrU>>8 

j>a 



EHTER 

0 

4: 2: 


iwnRi] 

jjl iTESTl < a > 8 

j^a 

1 

5:< 


f3!i323 

asaa 

Ul5n51lTESrl<<>8 

j<a 

D 

6: s 

bJ<8? 

IA1-WAl[Jli2fKlitTESTi<J>W 






t 


NotM ateui 

TESTMfrnu 

Op«ratlon6 


Thcr placemtfni mf the ai^mentJi of each opi?fator is 
deseWbetl in Appendix A. 

Kelational operators are the lowest priority in the EOS 
evaiktation hiefarchy. 


♦ The eipressiori 2+1=1+ 2 evaluates to 0. The TI ■'81 first 
performs the addition and then comparer 4 to5. 

p The expression a+ia^3|+3evftiaates to a . The Tl-81 

first performs the teat becamie it ialnbraeketfl mid 
thenaddfi^i l,aiid3. 

Tfestis can be used in pragranw to rontnil prognun flow 
(see pa^ S-iO). Ths-ts also can be used to control the 
(fraph of a function over certain values (see page 0^). 
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Chapter 3: Function Graphing 


CIlMptflr 

Cikfiltnts 


Thli chftplir de^rltwi runcthin gruphinD on lha Tf-BI in 
daUII. It alto laytlho lounditlon tor utln-g tha othor graphing 
raatunai of lha TI-SI. 


Defining a Graph...... 3-2 

Setting Graph Modes 3-3 

Defining Fuj^lom in Uw Y=i List __ 3-4 

Si’letlingPunctiona. 3-0 

DcnningUte Viewing Rectangle ^ J-7 

Displaying a Graph ^. 3-^, 

Exploring a Graph with the Free- Moving Gunwir ., 3-9 

Exploring a Graph with the TRACCFhature 3-iO 

Exploring a Graph with the ZOOM Features 3-11 

Using Zoom Box..3-12 

l.'singZoom In.,,..,,...,,,..3-13 

UsingSSoomOut. 3-W 

Setting Zoom Fhcton. 3 -i 6 

Ifsing Other ZOOM Features.. i, 3-16 

tislngRAMGE Vhriabtes .. 3-17 

Usingthe Y-VAJlSMentJ *. 3-lg 

Example! Graphi ng a Cinle ... 3-20 
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Defining a Graph 



A gnp^ 1* iSvHnad by miH ng Itia imidas, anloiing and 
■olocllng lunclloni 1o ba gr^phad, and salting th« viewing 
rectangle. Ones a gripfi 1$ dsHnad^ M esn ba displayed and 
axptsrad. 

Stfipsin 

□•fining • Gr«ph 

Thnre four basic steps to dc?rinln|ia graph. You may 

not need to do 9U of the steps each time youdeflno a 
graph. The procedwwflaredesciib<?d In detail on the 
rnllowingpa^es. “ 

1. Sei the modes appropriate to the ftraph. 

2, Enter or edit wiexpresaion to define a function in the 

Y= Uat. 

3 , Select the function or functions in the ¥- List tliat you 
want to graph. 

4. Define the viewing rectonfde lay eiuering Uur RANGE 
vaiiablea 

Once agraph has been denned^ you can dlHploy it and lise 
several ttK>te of the TI-Sl to explore the behaviour of the 
function or functions. These ttiola are described later in 
ihia chapter 
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Setting Graph Modes 


Cfitcklng Grapli 
Modes 


ChenfrlriQ Graph 
Modes 


Leaving the 
MODEScrwi 


Prasslng [MODE] dfipleye the cumni MOD£ seUIno* low 
peges 1 *IS eridl-tf^ The MODE eettlngecan be changed On 
rha MOOEecfoen (sea page 


Press IMODEl to diaplay the MODE aetUngs. The current 
set tings are highlighted. 

lb graph functions, j'ou must select tFunctl 0 n>, Not all 
modes affect graph screens. The setting that affect 
graplis are shown below. 


Setting 


Meaning 


Deg 


Type of ang^ measure 


f u IT C B I r.i n 


Pa r am Function or parainotric graphing 


c 0 fi n c t T El 


Dot 


Whether to connect pJotted 
point! 


S^y I J-Jow to plot selected fiinctiDns 


G I i n C 'l I I 


Grid On Whether to display a graph g rid 

Polar Type of graph co-ordinate 

display 


Tb change any of the MODE setting: 

1. Use or to move the cursor to the raw of the 

setting that you want to change. The setting that the 
cuisor is on flashes. 

2. Use Borg] to move the cursor to the setting that 
you want. 

3. Press jEKTERi to select the flashing setting 

When the MODE setting are as you want them, leave the 

MODE screen in one of the foliowing ways: 

* Select another screen b y pressing the appropriate key, 
auchas or IgRaphI . 

• Press ^lOJlT] to return to the Elome screen. 
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Defining Functions In the Y= List 


Pruftinti «£CUHft ttii Y~ •tjll Mnwn whM lun^lloni ti^ 

b* * gnph^ in *nlvr«d. Up to four ftindtont Cfeo bn itortd hi 
invrmiry •lcin*l*in*.Oi^<ir mori ol ttwM fvfKrUoiwciiibo 


DIspIvyEngthg 
Functions In tfve 
Y- Usl 


Press ^lo display thi? Y= i dlt screen. In l^v example 
below, only tbe YI ftmciion is 


= Yi|X^+2X+5 

sY^- 

:Y3- 

;Y4- 


Entorlng lln 
Expression to 
Dofinsi 
Function 


Ibenteran expresaiDn on the Y= edit screen to-ci nrine a 
new funct^ionT 

1 , Uise rt\ or [a] In move the curaor toan underjned 
functioii. 


2 . Enter the ccptessk>ti that defines lli<‘ fiiiwiloii In the 
Y= list. 


■ Tftou may use vurtabtos, matrix elements, or math^ 
and trig funcUonfl in thcexpressloit. 

* The independent var iabl e in the funci&dn must be 
X. You may press the gill key, rather than 
Rjj^ lxl, for the X variBbte. {Function mode 
defines the independent variable m 5 

• TheeKpieasInnisstoredascncof the four uaer- 
donned fimctiofw in tlie Y- list Myou enter iL 

3. When you compiete the expression, press dSlR) to 

move to the be^ nnlng of the next function. 
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Editing a 
Function 


Claaring a 
Function 


Laavlng Itie Y= 
Edit Scroan 


lb edit an tMstltigfiuiLtitJn on the ¥- edit sejmn ; 

1. Use Hot [S to move the cursor la the functSon in the 
Y- list that you want to 

2. Enter the changes to the furictirm in the Yh list using 
one af the rolkiwln^ niethofls: 

• Uae E or 13 to position the t'ujsor over the 
syin bol y ou want to change. Then type over ii or 
use |IN5] or IdEH to change it. 

• Prijaa ICLEARl tP emie the exFTresfiion and then 
enter a new eipiression. 

The expressii>n is stored as one of the four user^ 
defined runctions In the Y" List as you enter it. 

3. When you complete the exprvflaion, press [ENTER] to 
move to the he^mdngof the neat functiDn. 

Tb clear orense a function on the Y= edit screen, 
posili on th e cunwir any where on the function and then 
press KSLEffi] , 

When ycHi finish defining functions, leave the Y- edit 
acreen in one of the following ways: 

• SeliKit another screen by prestslng the appropriate key, 
such a» [GRAPH I or Ma ngei , 

• Press l^taurnto return to the ttoiriE Screen. 


Function Ciraphttig 3-S 















Selecting Functions 


Tumlng « 
Function 
or “Off" 


Only luncllons th«t mn wlaoted Ai#-Qrapti«d. Up to lour 
lunclkiRftrnay ba Hleclvd bl onn llmiu 


Vouaclert and unselect ("turn on* *’ and "lurti off^) 

'Ofl^ runctions on the edit scteen. The = sign on a 
selected function is highlighted, 

1h change the selection status of a function: 

1. If the Y= edit Bcieen is notilisplayed, pn™ to 
display the ftinctjons^ 

2. Move Lhe cujsor to the function whose status ytsu 
wantto change- 

3* Use [ 5 ] to place the airsc^rover the = sign of the 
function. 

4. Press lENtEffl to change the status. 

5, When yon finish setccttngfuncliona, leave the Y= edit 
screen In one of the following ways: 

* Select another screen by pressing the appropriate 

key, such as iGHj^ or [HAHgJJ . 

• Press [2nd1 [QUrr] to rctumto the Home scinecn. 

Nute: When you enieroredita fimctidn^ it is selected 
automatically- When you clear a function, it is 
unselected. 
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Defining the Viewing Rectangle 


Th« RANGE nrlililH fl«t«nnJ^ni (h« boundariMMd 4 (h«r 
atitfbuin or tha vlawlnfl raclanoT*. TTia vlawing racia ngj* Hial 
ll>a Tt~9t diapiain la tlw portion ot tha nronllnata plana 
dnfinad by XmJn, Xmnx, Vtnin, and Vmaa. 


Choeklno Ihfl 

Vlawing 

ftactangla 


Press IrangeI to display Wio current RANGB variable 
values. The values shown are the standard defaults 


RANGE 
Xmin —10 
Xmax =10 
Xsc 1=1 
Vmin =-10 
Vmax-lO 
Vscl=l 
Xres-l 


.Tmu 


I ■ » 

: J 

van 

: ^ \m- 

1—^ 1 l.J_ 






Xrra iitan ititegerfmm 1 |o8that spefille!^ th« plotting 
rosr^lution. lb turn off the lick maiicR, set XkI orUhcJ ta 

te.ro. 


Chpnginathfl 

V}«wlnB 

Rdclinglfl 


LsBvIng 
RANGE Edit 
Screen 


lb change a RANGE vamble value: 

1. Uaem or ® tc move theeurBorto the RANGE 
variable that you want to change. 

2 . Bnterlhenew value using one of these meUKMjd: 

* Enter a new value. The orlglnsil value is cleanni 
automatically when you begin typing. 

• llaeE'or 3] to* poflitlon the cursor over the digit 
you want to change. Then typetiverltor use [deP 
to delete it. 

3. When you have changed the value, press IenTERI . The 
ciirsor moves to the nejct valua 

Note: Xmlfi must be less than Xmax., and YVitln must be less 
than ¥hi«.or you wUlget EOnOft tl RANGE when you 
press IGRAPHL 

When^ the variables are as you wan t them^ leave the 
RANGE edllscreen in one of the following ways: 

* Select a nother s creen by pressing the appropriate key, 
such as IQflAFH I or 

• Press lamU lQUITlto return to the Home screen. 
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Displaying a Graph 


Ttw GRAPH 
Scra«n 


The 

*^Smirt Graph'' 
Fvpturfl 


pr«5$tii9 jSRAPH: graph! any hinctkirw sal vcta<} on lh« Y= 
adtt acfHn. Tha currant MODE aoHlnga apply, itid th« currant 
valuas Df Ihft RANGE varlabln ilafina tha vlaartng lactangla. 


Proaa [Q.fiAPHj to display th« graph of the 
run^^tton iiT functions. While the fimctionsare t»eing 
graphed, the bus3>' indicator la tUTTicd on. 

The value of the RANGE ^uriabk! Xna affei-ts the plotting 
!tpeedan(ire$t>1utUinof tliegraph.irxraiks L,the 
fujictfon isoMdiuitcd and plotted for every dot along the 
X axis (06 times]; if Xr» is it ia evalti ated and plotted at 
alternating dots(48 and soon, 

As u graph Is plot ted, theTl-Sl updatcsihc variables X 
and V with the t!o-uitlinate ^^luofi of the ruiictionn 

Note: While agraph la being plot ted^ you can press 
to stop^phing. Yon must press [GRAPH I to start again. 

The "Smart Graph" feature ILnks modes, f nnetlons and 
Ihelr varlablea, and ranges to the displa y^ pup h. If you 
changed one orinore*>f these, pressing IGnAPHl replots 
the graph based on the new values. 

If you have not changed any of these since the graph was 
Ust displayed, the “Smart Graph'' f eatu re displays the 
graph ImmedbiteLy when you presa IGHAPh] , 

When you press Igj j Xjbjj i the "Smart Graph'^ fealuje 
leCftLculatea and rcplotathe functions if you have done 
one or more of the foliowmg; 

* CThangod a iUODE setting that affects graphs. 

* Changed the function. 

* Selected or uttseleeiod a fiin^^^ 

• Changed the vMue stored to a variable that was iLsed 
in a selected function, 

• Changed a RANGE value. 

• f.-leoied drawings by selecLirig ^ClrDrow? (flee €lmpt«r5). 
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Exploring a Graph with the Free-Moving Cursor 


Tlie Frfto-Moving 
Cursor 


Whllm grip^ Is Vtm fm-movlng cuwrcstitia 

iTKivAd Itnjrwhtrsantlie grsph lo lOentily thm co-ardlttsleor 
■ny locution on tha grspli. 


You can use fQ, [I], an<l [¥] to incrvntho cursor 
Around the graph. When you flrsit display the graph, no 
cursor is virdhio, As soon as you pro^ one of the cursor- 
movement keys, the (njmor moves from the centre of the 
viewing rectangle. 

As you move theouraur around the graph, the 
co-ordiriAte values at the cursor li>caiion are displayed at 
the Lotlom of the screen. Go-ordinate vnlm^genetaliy 
appear in normal noaling-decrimal rr»rmat. Tlie numeric 
display set ti ng^i on the MODE scree n do not affect 
co-ordi nate d isploy. 

In Reetangiilaj moving the cursor utHlates and 
displays the value^t of the voriohles X and Y for 
rectarigiitArco-ordlnateEL In Pt>lar mode, the ^rariahles R 
and iare tipHlatiNl iuid displayed. 

'n.>sce the graph without the cursor or co-oitllnate 
valmea, piws iQBAPH] or gNTEg]. When you press a 
ciiisor^movt^ment key, the cursor moves from the middle 
of the viewing rectangle again if yog pre^ssod IGRAPHf or 
from ihe san\e point if you pres^ liNTEftl , 

Noie: The free-moving cursor moves from dot to dot on 
theacreen. When you move the cursor to a dot that 
appears to be '^on'' the fiincdonr ll may he near; hut not. 
on+ tho function,' thcrefere, the oo-ordifiate value 
displayoil at the bettam ctf the^'reen isnnt necessarily a 
point on the funcDiin. Theeo-ordinaie valuetwaccumte 
td within the width ofthe riot. Th move the cumoFiilnnga 
funcUnn, use the TRACE feature (see the following 
page) 
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Exploring a Graph with tha TRACE Faatura 


Beginning a 


Moving along ■ 
Function 


Panning lothe 
Loll or Right 


Moving from 
Funcllwifo 
Fit notion 


Laavtng TRACE 


Tha TRACE faaturv mom lha Cursor irom ona plotl#d point 
1o Uia naxl along a tundion, whits 41 splaying tha curaor 
OQ^InalS nttha holtom priha acraan. 


Press fTRACE l M's bei?in ft trace. If the graph Is noi 
displayed already, the TI-Sl displays it fVjr yntl. The 
naahiJig cuj^r is on the First selected function in the V~ 
List at the middle X value the somh- 

Use [S or 3] Ljt* move the cursor along the runction. 
Eacrh press of an arrow key moves the cursor from one 
plotted point to the mm and updates and displays the 
vaJ ues of the variables X and Y for reirtajigular 
co-ordinates (R and ^ for polar]. 

The Y %^aJue Is ealrculated from the X ^-alue. If the 
function is undefined at an X '^^lue, the ¥ ■value is blank. 

If the Y value of a f lincdon is above or below the viewing 
rectangle, the cur^ior disappears as you move it to that 
petition of the function: however, the co-ordinate values 
displayed at the bottom of the screen continue to be 
updated with tha cursor co-ordinate location. 

If you move the cursor to the edge of the iJcreen while 
tracing a function that goes off the left or right of the 
graph (and Xm is iX the viewing rectangle auiomatically 
pans to the left or right so that you can continue to view 
the fucuitlon. The RANGE mriables Kmin and iCmaAare 
updated lo correspond to the new viewing rectangle. 

Tb trace another selected function on the graph, use 
or 1^ to move the cursor to that fu nction. The cursor 
movement is based on the order at the selected function!;: 
m the ¥= list, not the appearance of the funcGons as 
graphed on the screen. The cursor moves lo the new 
f unction at the same X value. 

When you finish tracing functions, leave TRACE in one 
of the following ways: 

* Select another screen by pressing the appropriate key, 
such as raHAFH] or izooMl . 

• Press [Sndl fOtllT] lo return to the Home screen. 
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Exploring a Graph with the ZOOM Features 


ttMZOOMMMu 


Nol»s abo^ttti« 
ZQOMM&nu 


Pntilng [zqom| accftaua a inanM Inairucilona ihai adjuat 
ttia viewing raelefigte ot the graph. 


Menu 


Meaning 


msB 

llpox 

2:Zoom In 
3:Zooni OiJt 
4:Set Factors 
5!Square 
6 [Standard! 

7 ;TrJe 
an nteger 


Draws bosE to define viewing rectangle 
Magnifies gTTipb amundeiii^r 
Views More of graph armind cursor 
Changes Zooni-ln, ZoonirCHjt factors 
Sets equal sized dots on X and Y axes 
Setshuilt-'in default RANUE variables 
Seta buUt-Ln trig RANGE vartahJes 
Sets integer values oil X and Y 


The cuiTcm menu name and [tein number are 
highlighted. 

flAjc, Zoom In, Zoom Ovi, and kit«o«r prompt you to move 
theeuraor to fuitherdeflne the new viewing rectangle. 
Squar«H Standard, and IHg plot the new graph as soon as 
you make the menu selecticm. 

Ybu can change theZoomdn and Zoom-Out Factors with 

Sal Factofa. 

When one of these Irtstnictkons is executed ^ the TI-81 
updates the values of the HANGS vartablefi and displays 
the graph using the new values. 
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Using Zoom Box 


□(fining 1 h« 
Zoom Ei}x 


ZOMi uflos th(cursof 1o hIkI; opposlta ccKner& of a 

fvclang^ Th(Tf-W ttian mplolBlht funcrlcna uAlng thsi 
lihe iww viewing rsctengle. 


lit view a portiun nf the in greater detail.* * 

L Select <B<u> fram the menu. 

Notice the special cursor at the centre of the screen. It 
indicates that you are iMingaZoom uutnicciDn. 

2 ^ M cpve the curs^tr to any com er of the box you want to 
define. Then press lEMTCRI . 

If you move the cunioraway from the point Ju«t 
selecUKl, you aee a small scfuaredot, indlcadngxhat 
tfie first comer is selected. 

3. Move the cursor to the diagonal comer of the box you 
want to defui e. As you move the cutsorH the 
boundaries of the box change on the screen. 

Note: You con cancel the Zoom Box procedure atvy 
time before you press IgNTER] in one of the following 
ws^i 

• Seiecl onoUier scieeii by |uessiiig the Mppn»piinte 
key, such aa fGftAPFfl or [TOQMi , 

* Presa iQUITlto return to the Home screen. 

4. When the box Is defined gayou wont it, press l ENTERj 

TheTI-81 updates the HANGE variables ond reploEs 
the funcliuns In the new viewing rectangle dermed by 
the box. 
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Using Zoom In 


Zooming Pn do b 
Graph 


LeavPog loom In 


Zoom In mBonlllBB Iha graph nrOMOd th« ooreorlocBlIon. Tho 
XFbcI and YFact Mtttnga d«1«nnliia tha axiwit of th« 
mogoirioallon. 


L MtfrciheH^kLoaorcHgnging Uios^ factorB (ace page 
a-lS)^ select <ZooiTi ln> from the ZOOM menu. 

Notice the »pocia] cursor It indicates tluit you are 
using a Zoom inBtmciion, 

2 . Move the curaor to the point that you want ba the 
centre of Iho new viewing rectan^e. Then press 

iektepI 

ThoTt-Sl adjusts the viewing rectangle by XFad 
VFact. updates the ttANGK variabLea, and replots the 
selected functiorw^ centred at the cursor iocatlon. 

3. Ib^ooiTLlnon thegmphagahi: 

* TbauxMn In at the same point, preaa lENTERI . 

■ lb zoom in at a tievr point, move the cursor to the 
point that you want as the centre of the n ew 
viewing rectangle and then press |ENTEHL 

When you finish using this feature, leave in one of the 
following waysr 

* iSeicet another screen by pre^ng the appropriate key* * 
suchaa ffRAC^ or IQRAPHL 

* Preos fandl lQUiTtto return to the Home screen. 
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Using Zoom Out 


Zooming Qitt on 
a Graph 


Ltavlng Zoom 
Out 


ZPofit Out dliptay* a gr*at«r portion of th« graph, oonirad al 
ttia curaor locatlofi, topmido ■ mon efobal dvw, Tha XFmcl 
and YFacl Hhingadatarmlna Ihaoxlantol Ihazcumi. 


1 ^ Aft«r ehecking or chfUigLtig the xaojn fsctont 
3-16)j select <ZoortiOLn> from the ZCX)M menu. 

Notice the special curaoT. It indicaies that you we 
u^fivg a Zoom instructlor^ ^ 

2. Move the cu rsor to the point that you want as the 
centre o f the new viewing rectan^eand then praiw 

IEntepI . 

Tlie Tt-81 afyust-9 the viewing rectangle b>’ XFict and 
YFatt, updates theRANGB varifthles, ami repknathe 
selected functions, centred at the cursor location, 

3, Tb zoom out from the graph again: 

* Tbaoomoutatthesaiuefxjtni, preas ieNTEfi] , 

• Tb zoom out at a new point, rri < we t he cursor to the 
point that you want as the centre of the new 
viewing rectangle and then press lENTERJ . 

When you finish using this feature,, leave In one of the 
following 

• !k^loct another screen by pressing the appropriate key. 
such as [Trac^ oi- PraShI . 

• Puss tar^ lQUITl to return to tile Home screen. 
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Setting Zoom Factors 


Zoom Faclorv 


ChflckJn^ XFtct 
■maYFacl 


Changing XFact 
and VFacI 


Luvlng ZOOM 
FACTORS 


Zcwm ladoradAlarmlrMth* ■xiani of thachanga lorlha 
viming nda ngto er«ilad by Zoom lit or Zoom Old on i graph. 
Bafora using Zoom In or Zoom Out^ yoy can rfvlawor chsngt 
thozoomiaciori^ 


Zoom fsctora ak positive numbers (not neeessaiily 
inte^rs) greaterthati or equal to L T^ey define the 
magnification or red uction factor used to zoom in or out 
around a point (see pages S-13 and 3-14). 

Tb review the current values of the xoom factews, select 
<Sal Factors) from the ZOOM mfinu. 

The ZOOM FACTOttS screen appears (the values shown 
are the defaults)^ 


ZOOM FACTORS 

XFact^4 

YFact=4 


If they are not what you want, change the zoom factors 
in one of the following ways; 

• Efiteranewvilue The original value is cleared 
autiunaticalJy when you b^n typing. 

• f^sition the cursor over the d igit ynu want to change^ 
Then type over It or use jPEtj to delete It. 

Tlie new values are retained in memory. 

^Tien the zoani factor values ore as you want them, leave 
ZOOM FACTOKS In one of the following wiqrar 

• Select a nother screen by pressing the appropriate key, 
such os IGRaFh] or IzOOMf . 

• Pre^B to return to the Home screen. 
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Using other ZOOM Features 


Four of Uio ZOOM f oalutot »Mt 1h« H ANO£ viHabln to 
pr«d«11n*d v«lu*a or u40 fflclors \o tlw RANd E 

variab^L Xra« rtmalnftunchanafl<l,*<Mpt In S1and*f<i^ 


Squar* 


Standard 


Trlfl 


tntaqar 


Thn Tl-8i replota the runctionii, nwlefmina the viewiftg 
rectAfigJe using valuesf hasod on the current RANGE 
variablo^ bulac|iiisted to eriudUse the width of the dots 
on the X and Y axoa Xacl and YicI roiiiflin unchanged. This 
feature makes the graphof a ciicte hwik ttkea circle (see 
page 3-20), 

The TI-Sl lepluta the graph as the menu 

seleetion is made. The mid-point of the current graph 
(not the axis) becomes the mid-pplnt of the new graph- 

TheTI-81 updates the RANGE vaiiablesto lhe.-*twidflni 
default values and reptots the graph as soon os the menu 
selection Lsmade. The RANGE variablesUndaid defaults 
are: 

Xfuln - -10 rmln = -10 Xiw = I 

XmvK ^ 10 vntijt = 10 

XhI = 1 Vbcl = 1 

The Tl-81 y ^KiatC!athe RANGE wrlables iialitg preset 
values approjTfiate for trig functions and replots the 
graph as soon as the menu selection is made. The trig 
RANGE variable values In Radians mode are: 

Xitiln - -£tr Vmln = -3 

XmM = 2w Vms* - 3 

Xscl = 11/2 Vbci = -2& 

Noiit! The display shofws the numeric values of 21, 
6.2&3lg5307,andli.2,1.570706327. 

When you select < Inioparl^ imm Gie ZCXiM menu, you can 
move the cuiior to the point that you want a s the cen tre 
of the new \iewlng rectangle and then press | ^T En|. 

TheTl-8J replots the functions, redefining the viewing 
rectangle so that the ndd-potnt of each dot on the X anti 
Y iibi is an mteget; X^i and 1tacl axe equal to 10. 
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Using RANGE Variables 


SlDiiii^ (o ■ 

FIANCE Var|«bl» 


fwfldvinc«d tuch u praBrammlhQi 

b% »lOWi dlfvclly to Ihe RAKQ E ¥viibf« Lislrtg \\i^ VARS 
RNa monUa 


TbfiUire a toa RANGB VBrbhle^ begtnon a blank 

line on the Home screen or in a program, 

1. gnter the value tlyit yiou want to stoie. ThiavaJiiecan 
be an axpresalon. 

2. pTEaa igT6^ . 

3. Pjresa S to display the VARS(Variiibles)RNG 

(Range) menu. 


, XY £ LR DIM 
MXml n 
^XmsK 
3;^Xscl 
4:Vmln 
5: Yma a 
6:Yscl 
7: X r os 
8 :Tmi n 
9:Tmax 
0:Tstep 

Ttairt, Thia*, and Tatopart? described in Chapter 4. 

4. Prefs the number that correipondi to the RANGE 
variable to which you want to store. The name of the 
variable ia copied tfj the current cursor lucatlon in the 
instruction you am editing, 

5. Pre« fENTjH] to complete the Inatructlpn. 

When the mBtruction is executed i the TI-3L stores the 
value in the RANGE variablCL 

Note: Vdu also can recall a RANGE variable into an 
expresekm using the VARSRNG menu by performing 
steps 3 and 4. 
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Using the Y'VARS Menu 


For kIviiicwJ appllnttorup luch ■■ pronmnmliig or ttef Ining 
um functMm In linniol olfwra, luincllonsc*n b*«lDf*d Id or 
oHH^flOod by uilng th* niirw ol \tm runoikm »» » 
u«loo liio V^-VAAS mofiu. runcllon« «iio can bo ooloolod or 
from a program uaing fh* Y-VAftS nwnu. 


Utlng ihoNanva 
oti Function In 
UioVb UatuA 
Variably 


TbU5« the name a fiixictJon kithe Y~ list as a variable: 

Press l^rij |Y-uaa&J to displa^r the Y-VAltS V menu. Then 
press the number of the variable you want. 



fl;Y?T 
9:X3t 
0: Yit 


2. Gontlnueentering the expression. When the 

expresaion is evaluated, the value ot the function at 
the current value of Xisused. 


Dalinlng 

Ftinctlona 


1b store an expreasfon as a function in the Y= list , begin 
on a blank line on the Home screen or in a pTOgmrri. 


L IhiesB lALPHAl [ ^ 1. enter the expreaajon. and then press 


[GfliJjiU. 


a. Press 1^3. 

3. ProsB gj^tY-wmel to display the V-VABS Y menu. Then 
press the number of the function you want. 

4. Press {^TERl to complete the iiMtruction. The 
camploLod Instructicin is: 

When the Instruction is eacecuted, the Tl-81 storca the 
expression to the Y= Uaip selects the function, and 
di^lays the message Dona 
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Himlnga 
Fundlon In IK» 
Y- Litton or 
OH 


In addition to electing fufitrliDna on the Y= edit screen 
(see page 3-G), you can use the [ Y-^Mnsiinenu to select i»r 
unselect a function in the Ys Ust-Begin on a blank line 
on the Home screen or In a prograirt. 

1. Press [2nd1 1 Y-wnsI todisplav the Y-VARS menus. 

2. Select the appropriate tnenu. 

• lb display the Y-VAKSON menu, press lyi . 


Y m OFF 
BA I I -On 
21 Yi^n 
3:¥z-0n 
4; Ys-On 
5;Y4-0n 
6: Xit“On 
7:XzT-0fi 
&;XjT-On 


* Tbdisplay the Y-VARS OFF menu, press f?!. 


ON _ 

I I-Off 


2 :Vi- 0 ff 

3:Vs-0ff 

4;Ya-0ff 

5:V4-0ff 

6:XiT-0ff 

7 :XaT- 0 ff 


e:X3T-off 


3, Press the number correspondlne to the Instruction 
you want. The instruction is copied to the current 
cufsor location. 


4- Press IEMTEHI to complete the Instruction. When the 
Instruction is executed, the status of each function in 
the Y= list la set appropriately and Oon* Is displayed. 
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Example; Graphing a Circle 


Prdblffm 

Solution 


Graph ■ drcia oitttwTI-ftl Bn6 ihfln imihfl ZooinSquira 
leilure tofldjuftj tht display 1o maica tha luncilona appaa/aa 
ackrela. 


Graph a drd^ of radluj 10, centred at the ariftin. 

Ibgnph A clrcJe, you must enter separate fDrrriuJaa for 
the upper and lower partionit of the cireJeL Use 
Connected Line mode. 

L Press Enter the expreasionp to define the 

fiiiMidonA The top half of the drde b defined by 

Yt=V11OT-)C*) 

The bottom half uf thodrde ts defined 
Yi»-Yl or Y?*-Vll00-X2) 

2. PrefB gOOttl and thenoelect Oraodani^ This tss quick 
way to reoetthe RANGE variables to the standard 
defaults. It al so graph s the fujitrtlons, iso you do not 
need to press | QflAf^ J. 



Notice that the functions appear as an ellipse. 

3. Tbadfust the diaplay ao t hat eac h 'dot” has an equal 
width and height, press jiroOMl and then select 
<Squara>./Hie functionsare replotted and now appear 
as a circle on the rlisplay. 

4- lb ihe effect of the iSem m Sga ira instruction on the 
RANGE vnrhtbleit^ BanG^ and notice the new 

lues for Xmln. Xmix, Ymin, and Yrtux. 
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Chapter 4: Parametric Graphing 


Th[ftCtiapt 0 rc($icribH how io griph pAinn^iio vcHiiillonfl on 
Ilin Tl-A1^ Bnfom dn^Afi pinmntrlc grAphIng, ymi ahauM bo 
tninillar wUliChiipier3. Function Qriphfng. 


ChAptBT 

ContontB 


Dinning and Displayui^ a f^ratti^iric Graph.. - *.. 

ExploiingaBirainethcGraph . ... 

tlxample] Simulating MfHlon ^«,., ^..,««p.. ^ # 

F#xample; Graphing a Polar EquaHoiip.. -.. ^ 

Example?: Grai^hinga.,,. 


4^2 

4-5 

4-G 

4-7 

4-S 
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Defining and Displaying a Parametric Graph 


In Defining 
e Oriph 


dotting (vnph 
Mod«t 


Displaying the 
Qomponenie of 
Pirainelrfc 
Equetlene 


Enlering 
Expf«eslDni lo 
Define 

Componenie 
of Peramelrfc 
Equatione 


Paremeirfo vquetions cofiilel el an K oomponent and ■ Y 
cnmponant, each expraiied In tenna ot lha aame 
Independent veriable I ftp telhive pilrsor pinunalric 
•quatlonacBn be defined and griphed at a lima 


Thest^ps rordefinlnga pajBjnetricgraph arc Ihe same as 
thotfw far d«!nning a fimction graph. Differences are 
nv^ted below. 

Press IMOPjEJ to display the MODE settlngji The current 
setting are hi^U^ied. lb graph parametric equations^ 
you must select < Param ) (see page 3-3} before you enter 
RANGE variabLe^ or enter the components of parotnetrlc 
equatiana Also, you usually should select <Gofineoted> to 
obtain a mote tneanin^ul parametiic graph. 

Press ^]to display the Y- edi t cmrecn. 



On this screen, y<rtJ display and enter both Xanil Y 
comptments. There are three r^airsortomponentSp each 
defined in terms of T- 

Tb enter the two expressions that define a new 
parametric equation, follow the procedure on page 3-4. 

• You must define h«Uh the X and Y oamponenta In a 
pair, 

• The independent varfahle in each component must be 
T- You m ay press the [Xltl key^ rather than presiutig 
[ALgH'A] tTl, to enter the parametric variable T. 
{Fhrameiik: mode deflnies the irvle^a-ndetit i,mialile as T.) 

The procedures for editing, clearing and leaving are the 
same as for fLinctlon graphing (see page S-Ti), 
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Selecting 

P«r«mfttrlc 

Equilioni 


S«tUng th« 
RANGE 


Only the parametric equations you select are graphed. 
\bki tnay select ap to iJtWe equatkms at a tLine, Press IYb \ 
to display the Y— edit screen to select and unselect 
equations The = sign on the selected equations is 
highlighted. 

Th change the selection status of a parametric equation: 

1. Place the cursor over the = sign on either the 3C{>rY 
component. 

2. Press ElNTfERl to change the status. The statusonboth 
the X and Ycomponents is changed. 

Note: When you edit either component or enter both 
components of an equation, that equation la selected 
automatically. 

Press IRANGEI to display thecumetu RANGC variable 
valuea Ihe values shovm below are the standard 
defaults In Radian mode. Notice that Xna, which 
appeared on the function graphing BAxNG E edit scrcer>, 
is not here; but three new variablesp llnin, Unix, and T^iip, 
are. 


Soiling 


iFOiNiil- 


Tmj nwO 

Tmax-B^R 

Tstep"??/30 

Xinin <±-10 

Xmax-^10 

Xscl-l 

Ymax^lO 

YscUi 


Meaning 


The smallest T value to be evaluated 
The largeatT value to be evaluated 
The increment between T values 
The smallest X value to be displayed 
The largest X value to be displayed 
The spacing between X tick rnarjes 
The smallest ¥ value to be displayed 
The largest Y value to be display^ 
The spacing between Y tick marks 


Note: The display shows the numeric value of 2n, 
d.2B3l8bM7, forlbftijiand .104710756 for Wop 

lb change the value of a RA-NGE variable or to kavc the 
screen, follow the procedures on page 3-7* 
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Defining and Displaying a Parametric Graph (CQnUnu«<n 


Dlftpliyinoa 

Graph 


Ualng lha 
RANGE 
Viflabl&sahd 
Y-VARSMar^i^t 


When you pre^ IGflAPH^ Uie TI-SI plaU iM sol«€U>d 
pararnetric iKjuntlonii. It evnluKtes both the X and the Y 
comt)oneni for eac^h value of T (from Ihiln tolhiaii in 
intervals of Iblap) and then plots eaeh point donned by X 
and Y. The RANGE vaiiahk» define the vicwLi^ 
rectangle. 

Ab a graph is platted, the Tl-Rl updates the variables X. 
Y^ and T with theco-orcHnato ondT vaiui^ 

Th^ ' 'Snutit Graph' ‘ feaiure! (Eiee page 3-£l] also applies to 
parametric graphs. 

(•hr od voneiKl ipplicatlona, iMJCh os pmgrantming, you 
can ^dore values directly to RANGE varuibtes (see page 
3-17). You can aA-cesa functions by uaing the name of the 
companent of thci^uation as a vajlHbJe{sce page 3-18), 
Y(hi also con select dr unseleciparsmetiic equations 
from a program [see page 3-19). 
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Exploring a Parametric Graph 


Thft Ree^Monfn^ 
Cunor 


Th«TRACE 
Faatura 


ThftZOQM 

FaHiUFH 


As In liincljon graining, IhM looU an ^allabla foraKploHng 
i graiih: using tNfi IfeaHn^ing cursor, tracing in ociuallon, 
and Kcomlng. 


The free-moving curaor (sev works in 

pawnetric graphing just as IL does in fuTurtlon graphing. 
The cursor co-ordinate value-s fox X and Y for R and $ in 
r\iUrinode) are u|)4lated and displa^-ed. 

HwTRAt-'^E feature {see page 3-10) you move the 

cursor along the equation onelbiapat a time. When you 
L^pgin a tracCp ihe fteshingcursor Ison Ihe ftral selected 
equation at the niiddio T value and the co-ordinate 
vaiuGsaf X, Y, and T are dLsrilayed at the bottom of the 
screen, 

Ab you trace a funcihon, the valuer of and T are 
ufidated and displayed. Tlie X and Y values are 
<»lculaie<l from?. 

tf the curaor moves off the top or bottom of the setijen, 
the coordinate values of X, Y, and T displayed at the 
bottom of the.«reGTi continue to change appropriately. 

I^iming is not possible on parametrlr equations. 7b see a 
serlion of the equation not displayed on the graph, you 
must change ihe RANGE va riables 

The ZOOM features^see pagcs3-ll to3-lC)wnrkin 
pammetric graphing as they df» in function graphing. 

Only the X (Xmln, Xmai, and Xiact} and Y {YmMi, Ytnai, and 
Yfcel) RANGE variables are affected. TheT RANGE 
variables {TMn, Thwit, and Tit«p} are not affected, except 
when you select ^Siandifd>Tbiln ■ 0^ Tbii® • 2 ti, and 
TXtep - a/30. Ybu may want lochange thcT RANGE 
variable values to ensure that sufficient points are 
plotted. 
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Example: Simulating Motion 


Problem 


Solution 


Gr«ph thfl parim«4ric squslKon itial daicrfbai th«|Ku1llan 
<iv*r a bnll that has baan ktckad. 


Gmph the poitktion at a ball kjclctKl at an angle of 60 ^ with 
an initial velocity of 14 metreii per^ond. (Ignore air 
resistance.) What is the majumum height and w hen Is it 
reached? How faraway and when does the bail strike the 
ground? 

If Vq is the initial velocity and g is the angle, then the 
hoiixunta] component of the p<»9lllon of the ball as a 
function of time is described by 

X{T) “ 

The vertical component of the potion of the ball as a 
functioR of time isde^rlbed by 

Yfn = -BT 2 + Tv^sinfl 

Ir Pres* ^MODEI. f^mmelric, Connected Line, and 

Degree mode. 

2. Press . Enter the eKpreis«ciofis to define the 
parametric equation in terms of T. 

XlT-HTfcosflO 
¥lTar*Tiifl BO-^T^ 

3. Press [RANGE] . Set the RANGE variables appropriately 
for this problem. 

T>nln-Q JCt7TJn=-2 -2 

Tin*jc-3 Kfaaji-IB yimii;-=3 

T*Mp-.ri(2 Xul^2 ^1-2 

4. Press jgPA PH] to graph the poBitlon of the ball as a 
runetion of time. 

B* Now presgi [TR toeiiplore the graph. When you 
press Itr ACE L the values for X, Y, and Tare displayed 
at the bottom of the screen. These valuer chattf^ as 
you trace the graph. 

Move the cursor along the path of the bail to 
investigate these values. 
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Example: Graphing a Polar Equation 


Probltm 


Solutlofi 


Gnpb Hia p«4«t equation th«tda1lr>«atfn Spiral ot 
Archlma^a. 


The spiral of Archimedes is tlie riBme given to ihe cutw 
defmH by the polar equation r « aS. 

A polar equation r - tie graphed using the 

parametric graphing features of theTl-81 by appt3dng 
the conversion formulas, X * f{0)cas(fl)aiid 
¥ • ftS)sin(flhTh ua^ the spiral of Archimedes (when 
a -. B) can be e%pre^^ pammetrically as 

X = .BBco8{B) 

Y = .5flfi±n(0) 

Graph the equation using the standard default viewing 
rectangle, Radian modCr and Connected Line mode. 

h t^resa IMODfl . Select E^rsmetrir mode Choose the 
defaults for the other modes. 

2, Press Enter the expressions to define the 

parametric equation in terms of T- 

XlT ■ STtosT 
YlT ■ .5THiln T 

3. Preaa Select <SUfidaid> to graph the,equation 

In theatandarcl default viewing rectangle. 

The graph shows only the first loop of the spiral. This 
££ because the standard default values for the RA NCiE 
variables define Thi« as 2ir. 

4r Ih explore the behaviour of the graph further, press 
[RAKGE] and change TUiix 

&. Press to display the new graph. 
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Example: Graphing a Parametric Equation 


Probisfit 


Solulkm 


Qr«ph Ibe p^rflmfllrlctquAttanaf pfif fghri-petfll 


AcGinplott^l^ph or the pammetricequatioii 

nskiA&cosB 
Yfff) - 11^4^5lriS 

hfls two pot^ In each of the four quadranUt 

Graph this equation using the KtandaRl default viewing 
leetangie^ (tadjan mode, and Connected Line mode- 

l, Fre« iMQDEt . Select faramotrir mode, Choose the 
deCatiltB far the other mride^ 

[Tj f , Enter the cxpre^ons to define the 
parametric equation Ln terms of T. 

KTTBiisJn 

Yflol1flJo4TttlriT 

Preea gOOMi . Select <StafKlBrtl> to graph the equation 
in the standard defauU viewing rectangle. 



Now pi^ [y explofo Gie graph. When you 
press ffflAOl] . the vaiuea forX, X andTarc displayed 
at the bottom of the screen. These vaiuea change as 
you trace the graph. 


Tracing begins at the inlddLeT value. As press E 

to trace the curve, the cursor moves around four of 
the petals until it reachesihiai. Th trace the other 
pet^ press H until you reach lm\n. 
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Chapter 5: The DRAW Features 


Thi» chapter dascHbai how to u» th« PftAW faalumi of tii« 
T1-81 todrawlknea^ polnla. functtona, and «fiaii*d arutofi i 
Orapti^ 8«fora using Hia DRAW faatvTQSp you should ba 
ftmHfar Hrttti ChiptarS, Functfoo Graphing. 


Chapter The DRAW Menu ...* *»- 

Contents Genera] Nol4?fl about the DRAW Instmcliony .. ^ 

Clearing Drawhng;^ Oh a Graph ^ , 6*4 

Dmwlnga Line ., <. i..««.. ^ »i.,., .».«. i«^. 6-5 

Dmwlngapoint . 6-6 

Drawings Function .... *, ^. 5-7 

ShiLduigan Area im aGraph , ^^ -... ^ * * *, 5-8 

Example: Shading A roa between Two 

Functions .« ^«i.. 6-10 
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The DRAW Menu 


mORAWManu 


Nolee about the 
DRAW Menu 


Rieulng [2nd] f DRAW J acceeaes ImlructloRi lhat draw IIiim, 
po^ta. lunellona^and ahadedamton a graph. >hu can draw 
Ihnaa ar>d polnUdlrvcrUy oa a graph ualng thacurvorlo 
Idamtty co-CPnJlnata«.%u atfo cao uaa lhaaa tnatmcllona 
front Iha Homa acmnara progfam. 


Menu 

Mainlng 



HC 1 rDraw 

Cleant drawht^ 

2:Llne( 

Ihraws a straight hne 

3:PT-On{ 

Turns on a point 

4:PT-Off( 

•Dims off a point 

5^PT-CheC 

Re verses a point 

GiDrawF 

Druk-ws a function 

7. Shade( 

Rhades part of the graph 


The current menu name and item numbc^raic 
highlighted. 

Each of the DRAW inslnjctlons can be entered on a blank 
line on the Home screen or program edit screen . When 
you select on instruction from the DRAW menu, the 
name of theinatmcUon Is copied to thecummt cumor 
location. Vou then enter the argument or arguments^ 

you can also use the line and point DRAW instructions 
and the curs or to draw directly on a graph. Display a 
graph, press [gndl lDftAWh and select an instruction from 
the DRAW menu. Then use thecurwrand [ENTgR] to 
define the drawing 

The DRAW Instructions can be used on both f unction 
graphs and parametric graphs. The coordinates for 
DRAW instructions are the and y-co-ordlnate values of 
the display. 
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General Notes about the DRAW Instructions 


Tlw ORAW 
ln8iruclk>nA 


Drawing 
ona Qfpp^ 


LeovtngORAW 


Any drawings remain on llw graph unUI a chango prompt! Ih« 
‘^Smart Graph^ fanturaCawpaga 3-fi) lo rapkrt lhagrapli. 


The DftAW insinictlans let you draw on the cument 
f^ph. Whelt the ''Smart Graph" fodture repLots agraph, 
all p»intN, llnea^ funedorui drawn l)y the DrawF 
inburuction, and shading are erased. 

range variables sre not updated by DEIAW instructioiuL 

Because the DRAW i nstructions also display the graph of 
the currently a0|c^cte<f funcilazis, the foUowing steps may 
be appropriate before drawing on a graph. 

L Set the modes appropriate lo the graph (ace page 3-3). 

2, Enter or edit an eapressiQn to dcJ^i* a function In the 
Y= list (see pages 3-4 through 3-5), 

3. Select or unaelect the functions in the list (see 

page 3-5). 


4. Define the viewing recUfVgJe appropriate to the graph 
(see page 3-T). 

1b leave the DRAW menu without making a selection, do 
one of the foLiowlng: 

• Seim another screen b y pressing the appropriate key, 
such m [Y^or [GRAPH] . 

* Press |2n^{GUGlto return to the Home aercen. 
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Clearing Drawings on a Graph 


Cli«rlnf| 

Drawings 


HwCt^Draw tnatrucf Ion daar« all tlnu. polnla, runcliona 
flrawn l>y tha DrawF fnsiruciton, and shading currantly dr^wn 
w K graph. 


Tbclear drawmRjjon s begin on a liUmk line on Ihc 

Home screen ^>r program edit Bcreen. 

1. Press i^tDRAWl Belect ^ Clfl3raw> from the DRAW 
mono. The Instruction C^rDraw Isi'iipitHi to the cymnt 
curmr kteatinn. 

2. Press UNT^tncompleie the instruction 
The completed instruction is; 

CkDmw 

When theinstitnlirm Lsexecuted, all drawn lines, poInK 
funrlions drawn by the DrawF Instructi^mp and shaderJ 
areas are erased and the mes^sage Don*is displayed. The 
next time that ymi display thegraphr all drawings will be 
gone. 
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Drawing a Line 


Using th« LIfiv 
Infttwiion from 
■ Grsph 


Using Iho Lino 
Inelructlon from 
Iho Homo Scrson 
oroProgrim 


■ gfiph IB dlBplayod, tho DRAW Uno ^nstmclion 
youdalins ■ Una on th« graph using tlt« cursdr. alto can 
Ortfv a lino on i graph from Hi# Koma icraon nr from a 
program. 


'Rrdmw a line while a g^ph isdlsplayied ; 

L Praaa I 5 ig| IQRAW], Selvci r Uivrt> from th<^ FlHAW 
menu. 

2, Pcjaiilon the cursor at the Iwglnning point of the line 
you want to draw, and then press lEKTfcF^t . 

a. Move theeufBorto theend point of tjie line you want 
to dra w^ The t ine is displayed m yriu move the cumor 
Press lENTEfll and the line isdiawn on the jiraph 
between the two selected pc>intH. 

You can continu e to draw lines by repeating ^teps 2 and 

3. Press IGftAPHI to leaw DRAW LIha. 

Tb draw a line usingan inBlmction, hegin oita blank line 
on the Home screen or pmjipiim erlit screen. 

L Press Hg] I DfiAw], ^lecl < Unwi> from the DRAW 
menu. The instruction Lkw(is copied to the ciirrent 
cursor location. 

2, Bnterthi^ values for the four argumenlSp separated by 
commas: 

■ The X value of the beginning co-ordinate 
, • The Y ^'aJue of the beginning co-ordinate 

• The X valu c of the ending co-ordinate 

• The Y value of the ending co-ordinate 

3. l^tess[0, 

4- Press I ENTER I to complete the InstructlonH^ 

The completed InstnicUon isr 

LinafXeag, Yh^, \ 

When the Lnatmctlon Is executed, the line Is drawn on a 
graph of currently selected functions in the Y= list. 
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Drawing a Point 


Using 1h«F^T-0n 
Inslructlon from 
1 Graph 


Using th«fn'-On 
InatrucUon froni 
the HofTte Scmn 
i^raPiTogrifn 


Usiivg thoFT-ori 

indPTChg 

Inatructfons 


Whlta ■ oriphisdiip4irsil,lhe DRAW PTInsfnietNirhBlatyiiu 
lum on, !um oM, or ra ww a point on tho graph y sing ths 
cururrThotapnaaotivhlaacan bsdons Irom th* * Homs 
Bomn Of Ironi i progrom. 


Tb turn un a p«>int wklle ftflmph ijidlApln>'CKl^ 

1. Finite fgi^l tPPijWl. Solcbcrt *CPTOfli> from the DRAW 
menu. 

2. the cur^r at the locabnn on the screen 
where you want to draw the poim and then press 
lENTEftL 

The point is drawn. 

You c an c?ondn ia c to draw points by repeating step 2 . 
Press [GRAPH I to leav^e DRAW FT^ 

Tb tnm on a point list ng an Instmctiun ^ begin on a blank 
line on the HotnesCreenor prtjgram edit screen. 

1. Press [Ml EdRAW]. Sfllm from the DRAW 

menu. The instruction FT-Onl Ss copied tjo the current 
curaor location. 

2. Enter the values for the argumenti^ f^*paratod by a 
comiim' 

• The X value of the co-orxlliia le 

• The Y value of the ci>-ottli natfl 

3. Press IT]. 

4* Press l ENTERj 10 complete the In^.mction. 

Tltc oimptfited instructiorL is: 

PPOn(Jt,V) 

When the Instruction is executed, Ihe point is drawn on a 
graph of currentiy selccrtcd functions In the Ys» list. 

The procedure for using PTGir to turn off Ceraise) a point is 
the same tm for pron. 

The procedure for using PTChg to change (reverse) the 
status of a point la the same as for FT-On. 
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Drawing a Function 


Usfno Iha DrswF 
InfttrucNon 


Th* Ormvff Initfuctlon ctrAiif(« function on ion pti.Th« 
fuitdkin driwn by ttii DrawF [nstnidlcnli Ifluiparafv: li !■ 
as a lunclkin in th« Y= list. 


The OrawF tnatmctinn dmws a funcUon of X. It uses the 
current RANGE v:atiables. Tb draw a f itnctLon, begin on m. 
blank line on the Home screen or pmgram edit screen. 

L Press IRAN^ tochet^k and modify the ftANfiE 
variabie.Sr if desired (see page 

2. Prei^ i^lDFbWl. Scjetu <niwF> from the tfBAW 
menu. The Lnstnicllon OriwF iRmpied to the ctirreni 
cursor location. 

3. Enter the aigumcrit as an expression Ln tennii of X. 

4. Preias [ENTEHl tti oompiete the Lnstnictkon. 

The completed Jnstmciion b: 

Drii^F fumtffafi 

When the Lnstmclion is executed, the runetJon is drawn 
on a graph of cmrcnily selected functions Ln the Ye list 
and the varlahleR X and Y are updated. 

Note: Because a function drawn with the OrmF 
instruction is temporary. II cannot be traced. 
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Shading an Area on a Graph 


The Shading 
Persmererfl 


The DRAW Shade In&lniCtion shades the area qe & graph lhal 
below one spocIRed fiinctlori and above enether. It also 
draws the two ruoctloos. 


T1u>5bad«| InstmctUm tw have fivp argumciim The fire! 
two Argumentsaje required. Only the ^rem whiwthe 
first arKtithent is leas thjui ih^ aigumeiTil lire 
shaded. The last three argumentK^ aptmnni. 

The rtrtft argiunent iie fines the lower bnuiular>' of the 
shaded &treaaiid the funi'llon hr: drmwn. Thu argura™t 
can be: 

• An expressinn i n terms of X- Fbr exam pie. +1 sksdes 
the above the curve +1. 

• A value Df a vflrl able. Kc>f eKamphN 3 shades the area 
alirirv'e the line Y=3. 

• Anesprosaion stared in a function In the Y“ limnnd 
act'esserJ from Ihe V VARS Y menu, f-’brt^sampte. If 
YJ fc» Jfs +B, then Y2 fthwrtoft the oieAabovt* * the curve 
X"+5, 

The second arRiiitirnt defines the upper boundary of 
the shaded area and the function to be drawn- T^e 
argument can be any of the types desoibed for t he first 
argument. 

The third argumeni doHnos the lesiolutkin (degree of 
shading)- Resolution Isan mtegi?r from I to8. If the 
argument not fiperified* thedefltult la the currelil 
value of Xnt. 

The fporth argument deflruvi the left boundary of Uie 
xlioded area (thr^ beginning X>. It can be a value, a 
variable, or an expression. If the argument is not 
specified, the default is the current value urxmln 

The fifth argument defines the right bouiidar>' igthe 
^aded area (the ending X}. It can be a value, a vaiiable, 
or an expression. If the argument is not .•^pecificd^ the 
default Mi the currenl %T^lue of xma* 
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SKpding a 
Drawing 


lb yliadi^aii arvarm n grri|ihp begin on a blank line on the 
Home Bccven lir program edit screen. 

1. Press ^ Itmml Selen C3hi4i(> from the DRAW 

menu. The Shida(iji I'opied to the current 

cuisorkJoatioti. 

2, Enter the first argumem and thnn press lALPHAf U i. 

5. Enter thesetfond argument. 

• [f you do not want toenterthe three 

arguments, go to step 5. 

• rr you want to ent er any o f the Inaf. three 
oigumentfi, pneea [ALPN^ ti I and then go tostep4. 

4- tSnter ttir npthmal arguments, separated by commas. 

Note: You can use the VAR8 menu (see page 3-17) to 
select Xrac, Xmln. nr gma* foranycsf these aigumerLta 

6 , Press Ul. 

0. Press r^NTE^ locnitiplete the iiistructian^ 

The completed Instruction is: 

ShadsC^oswr/iinc .Xbag, Xsotf) 

When the instruction is executed, the shaded area and 
the two functions, as defined by the arguments, are 
drawn on a graph of current Jy selected functions In the 
Y= list and the vaiiablesX and Y are updated. 
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Example: Shading the Area between Two Functions 


Problem 

Solu1k»n 


$hadii an araa on a graph ibowon*fundhin and balow 
anothar. 


Shade the aj¥^ on the graph Lhat is above the runction 
Y=X+1 and below the function Y—X“—8X. 


L Presfl to;^e thaisU are nnag1ectx?d. 


tJ Be the Bt^dard default viewuvg rectangle. Press 
tRANGE( Id check and change the viewing rectan^, or 


fssn 


<StandBnj> to miet the RANC«E variablesL 


t. Precis [grKii tOLiiT) to return to the Home HCrreen. Begin 
on a blank lino. 


3. Press Select CiShadaj) to Copy the Slnida( 

instruction tothe Home screen. 

4. Enter the lower runction. X+1^ followed by acofrinia, 
and then enter the upper function, — 8X. Because 
you are not going to set Left or right boundaries or 
change the resolution, enter a closing bracket. The 
comiJleted Instruction Is: 

SbadafK+1,k»-flX) 


5. Press lEWTERl 
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Chapter 6: Using Matrices 


efiiptor de«cr4be$ th« malrlii f aalurai or ttia Tl-Bl. Tha 
T -Bi can atom up toihioa marHces. Tlia maximum 
olnmislDn of «iich rTtaliix; |i iix roiw by six columns. 


Choptsr 

Contonta 


The MATRX (Matrix) Mtfhus .... _ _ 

Dofinln^ a Matrix , ^ ^^ ^^ ^ - a *, _ i^ 

Entering ajid Editing Matrix Element 
Notesaboui UsingMa£ri<!tj 5 } 

Matrix Math F^jnctioris_*1 ^ ^ i^ 

Using the Hnw Opemtlons , „ *, * * ‘!!! ]" i ^" 

Stpiingand Recalling a Matrix Element 
Storing and Recalling a Matrix Dimension. ^ +. *.., 
Example; Reducing a Matrix , 


6-0 

6-3 

e-4 

6-5 

6-6 

6-8 

6-10 

6-11 

6-12 
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The MATRX (Matrix) Menus 


Ttia MATRX 
ManuB 


Nolee About the 
MATRX MenuB 


F>reBilnfl eeceeeee ttie metrijioporetJooB. They ere 

groiiped funclkinelly In two monui: MATRtX(t'unclloM)end 
EDIT(derfnlrHlioietriJct. 


M«nu 

Meaning 

Umiggg edit 

l^lowSw^p t 

Swaps two TOWS of a matrix 

?: Rqw+( 

Adrtsiwo rows, stoien In stjcond row 

3:‘Row{ 

Multiplier row by a scalar value 

4i'Row+( 

MultipLlcs itiw, odds to second row 

5;dBt 

Calculates the determinant 

SJ 

TTaiisjwfleathe matrix 

MATRIX 
n [A] 6x6 

Edits matrix A 

2i [B] 6x6 

Eklitonutrlx B 

3: [C] 6x6 

EriitjttnatilxC 


current menu namcimd Item number »re 

highlighted. 

When you select a function from the MATRIX menu, the 
name of the function is copied to the eunrent curaor 
location In the expression you are editing. 

When you select a matrix from the RDIT menu» the 
MATRX edit screen appears. Note that flX6 lathe iaigiest 
dimension available for a matrix. 
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Defining a Matrix 


Sttl«cting a 

Malm 


Accepting or 
Changing Malrlx 
OlfiMnslons 


To delirm ■ matrix, nisei on* dI the Miwmalrie*!, [J, E BLor 
IC], pnd dvfina lh*dimsii«4aiii otlhsl matrix. On rit« lop llrw 
of tha MATP t «dtt ■craM, ■ small graphic box Indlcalsa lha 
sUft of the matrix and tha atamant whsrs the cursor Is locaCad. 


Tixionne a matrii, you ftmt niustsclm Mto maimc you 
want to define. 

1 . PM2SS \MATm H toaetect the MATRXEDJTmenu. 

2 , Pro8$ the number of the iiiAtrix y<iU want to create 
(either { A ], I Bl, or t Gl), The MAITCC edit screen 
appeals^ 


name & dLmftnsions 


matrix o^menls 


The flaxhiri^ cursor la on the row dlpicnsinn. A i Is 
displayed In place of the on the lest line if there are 
more [imn seven elements in the matlix . 

The diltienslona of the matiix (row K celuttm) are 
displayed on the top line. Vou must accept or chan^ the 
dlmensionB each time you enter oredit a nmtrur, 

1. Accept or change the number of rows, 

•Thaccept the number, pre$s }EN^TERI . 

• Tb <^hajige the number; enter t he nuntber of rows (up 
to and then press lENftiRl . 

The cursor moves to the number of cni timn w. 

2. Accept or change the number of columns. 

• 'lb accept the n umber, press lEHtiEfll . 

• Tb change the number, enter the number of columns 
(up to six), and then press !EnT£A1 . 

The cursor mo\'ea to the fim rnatEix element 11 ^ 1). 


r A ^ 

i .1=0 - 

1,2=0 
1,3=0 
1,4=0 
1,5=0 
1,6=0 
2.110 J 
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Entering and Editing Matrix Elements 


Enlaring Malrtx 


Editing a Matrix 


Leaving tha 
MATRXEdlt 
Scr«n 


Claaringfl 

Mairfx 


Aflar lh« dimenilonBof tfia matrix am sat, viluas can ba 
antmd Intg the matrix alamenta on tl>* MATRX adit acmn. 
Ofi tha lop llna ol tKa acroan, a amall graphic box Indlciiaa 
the«l«aot tha matrix and thaatamant whara thaouruirla 
looata^ 


Ib enter valueij in ii matrix: 

L Bnter the value you want and then press FEN TER I . The 
curfliir moves to the riext element. 

2. Continue entering vaJtiea 

lbeditainal.rlK- 

1. If the MATRX edit sfrifen is not currtftitly displayed, 
prciis [MATRX] [F] to display the MATRX RDIT menu , 
and then preRsthe number of the matrix you want to 
edit. The MATRX edit screen appears, 

2. Use [▼] to move the cursor to the matrix element you 
want to change. 

Enter the new vain e ming one of the^ methtsds: 

• Enter a new vahie. The origijml value Is cleared 
automatically when you begin typing. 

• Use [F] or H to posHinn the ctinmr over the di^t 
you want to change. Hien type over it or use IQELI 
todetetelt. 

4. Whe n you ha w changed the matrix element value, 
press (enter]. The cursor moves to the next value. 

When you Rniah entering and editing matrix values: 

* Select another screen by pret^ing the appropriate key, 
such as [MATRXI . 

• Press [Jndl I QUIT 3 to return to the Home screen. 

1b dear all the dements of a matrix^ sto re 0 to that 
matrix. For example, press 0 lStO»-l Bndl [wl to set ail the 
elements in matrix I Al to aero. 
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Notes about Using Matrices 


OlftplHying ■ 
Storvd M«(rlx 


Copying On« 

Matriyto 

AnottMr 


U»lno n Matrix 
in an Expt*uliin 


Rvaultaot 

Matrix 

Calculatlona 


Matrfcnx can ba dIapUyad, copiad, and uaad in lha sama way 
aa a vartaUa: 


Tftiu can display a stored matrix in oneof t«vo ways: 

• On the Hta pue scnif in, prgsa iZwif ltAiL for cxatnpic. and 
then pr«aa lEWTERl . The matrix ia displayed in matrix 
format; 


[A] 

[10 10] 
[ 1 2 0 0 ] 
[3111] 


If ail of the matrix do«9 rvot fit in the display, as 
indicated by dou^oti Ibe right of the acmzTL , iw fW\ 
arwS r^lto display the rest of the mat.rix- 

* Press B to wleet the MATEX EDIT menu, 

and then press tht number of the matrix you want^ 
The MATKX edit screen appears (see page 6-3)^ U»e 
O to view the elements 

Copy one matrix to another by storing the m atrix to 
mother ma trix location, Fbr example, press 

[2m(] tohocopy [ Ai tolBl. The dimensions of [Bl 
will be the dimensiDns of I A]. 

Ta en ter the n ame of a ma irix into an expression, press 
[^ti1 Ia]], Igndl ttBiL or I2n4j DCa], The name of the matrix is 
copied to the current cursor Location In the expression 
you are editing. 

1 f the result of evaluating an expression is a matrix, it to 
stored In the variable Am. lb save the rewriting matrix, 
store Am te a matrix, fbr example, prens liindi lANSl 
fSTO*'] Ignd] PAJl to store the resulting matrix to matrix [A]. 
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Matrix Math Functions 


A matrix can bm uB*d In moiloperaliona wheinea variable can 
ba uHd. Howavar, thadlmanakme ol the matrieaa must a« 
appropriate tor the oper allon. 


Oparatloni 

Example KoyalTokea 

Display 

Addition 

[SidlliAilf+t^iiBi] 

[A14[S] 

Subtraction 

Bi^ii&irni^iicai 

re]-[Cl 

MultlpliCAtiun 

(5^»lAlllEf?d]ltoll 

IAJ(C] 

Scalar 

nmlUpllc»U<)n 

al5i^[iAi] 

ZIA} 

Inversion 

f2ii^ tol liT^ 

rc]-‘ 

Squaring 

[aiSIliBilli^ 

lai* 

Deteiminanl 

[MAtRKi 

del[A] 

TVanapositlon 

[aSij]ltBi] [biATftx] 

[.«]■' 

Round 

IUATHll»‘l tRoumlO 
jSdIIW] 

Kip^trloTT] 

Roundt 

Round( [AJ 
Round C [A] 

Negation 

K-mandlBOl 

-TC] 


Notes about T)ie Tl-B I hm om temp^irary matrix avalJahle for 

M atrix M ath m tennediate rt^ulls. TheifA^r^, att fureiitfSon cannot 

Operations result in more than one Intermediate matrix fluring 

evaluation. 

Asan exa4Ttple; mraluatlnfl I b)-* would miulretwo 
in tertnedlatelteitipontry) matrices, onefiir each Jnverac. 
'Ib use the Tl-iil to evaluate this expression^ break the 
expression into two expressions; firat calculate [A]-I (the 
result Is stored In An»), and then muU-ln^' Ana liy 
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Operation 

Restriction a/Resulla 

Adflitiun 

Tilt* fJimenKian^ of the matrices must be the same. The 
result is a matrix erf the same dimerusians in which the 
e letnents are the sutn of 1A1 md 1 Bl elements. 

Subtraction 

The dimensioTis of the matrices must be the same. The 
result Isamatrix of the same dimensions in which the 
elements are the diffeinefTee oft Bland ICl elemenis- 

MulCj plication 

The column dimension of f A] must match the row 
dimension of [C]. 

Scalur 

niultipLlcsitian 

Then? are no restrictiona. The result is a matrix 

whose elements are the elements of [A] multiplied by the 

scalar 

Im'pr?rfon 

The row dijnenaioti and thecxhlumn dlmenaion of the 
matrix must be equal.The determinantcaimot equal 

Mro, 

Si|ijuring 

Tile row dimension and the column dlmensJonof the 
matrix must be equal. 

r>vU?rmlnuj)t 

The row dimen^jn and the column dlrnension of the 
matrix must be equal. The result isascalar. 

lYatti^pCMil4{)E1 

Thoivare no reatriniaiis. tlw reimlt lii a m«tnx in which 
o(t«m<'nt{row,ro1}ta»w»])i«d with clemvnUiroliittw}. 

Hound 

There are no restrictions. The result ia a matrix in which 
every element if n*nnded a« defined by the second 
argument. 

Negation 

There are no restrictions. The result is a matrix in which 
the sign of emjy element is changed (reversed). 
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Using the Row Operations 


The RmSwep 
function 


Swapping Rows 
InaMalHK 


Four rowop«fitk)naare iccassed horn Ihe MATRIX rnenu, 
HwH funclloni, which Can ba uaad In an avpreaslon, donol 
Qhang* lha driginal inalrt;i^ Th« reaiilt oi each of ihaaa 
tunctkm U a temporary matrix. 


The RowSwap funcUon swape two ntw& hi a mar.ris. 

Thin function rvquir^ three lUguments: the matrllE 
name, the number of the fust row you want to swap^ and 
the number of the row you want to swap with it. Ail 
argumentsmuiit be separated commafr. 

The completed fimction is: 

RowSwHpfjrra tffx .row^ .nw21 

Swapn]ws2and3inniatiiK|AL Assume!AJeontainSr 

15 3 1] 

[204] 

[ 3 I 


Procadura 1 

Kaysifokes 

Olaplay 

Select < Row5wap(> 

rMATRXl 

CRowSwap(> 

RoiiV&tfapt 

Enter matrix name 
followed by * comma 

^8lA>] 

RqwSwapCtA] i 

Enter Isi row to swap 2|ALPHA|lil 

RowSwap(CA],2. 

Enter 2nd row to swap 3[H 

RawSwapetAj r3|3> 

Evaluate expression 

lENTERI 

RowSwap([AT,2,3> 


t ^ 3 U 
r 3 I 2] 

r 3 0 41 


The procedure for entering other row foncUomt Is 
similar 
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living iho Row-f 
Fuficilon 


Uvli^ the •Row 
Fund f on 


Using the *Roim + 
Function 


T\w Row-I- funL'don adds twu nw^mid f^oresthe results 
in the second row. 

Thb^ runcUon required three argumenlE; the maUix 
name, ihe number of the row Lobe added, and the 
number of the row to be added to and in which to store 
the results. Separa^te the arguments by commas. 

The completed function is: 

fIow+(/ndlrije ,raw1 

The •Row function muitipljes a raw by aaealar value and 
stores the resuJfcs m the same row. 

This function requires three arguments: the scalar value 
(which Can beanexpresaion), the matrix name, and the 
number of the row to be multiplied. Separate the 
arguments by commaa 

The completed function is: 

The ' Row^ function multiplies a row by a scalar value, 
adds the results to a second row, and the results In 

the second raw. 

This function requires fouraiguments: the scalar value 
( which can be an expression), the matrix name, the 
numberof the row to bo multiplied, and the number of 
the row to be fidded to and In which to store the rosuha 
Separate the arguments by commasL 

The completed function la: 

*Rqw+r,i3Ti fdJE ,fWid ,rowS) 
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storing and Recalling a Matrix Element 


Slorfng to a 

Elomonl 


Uwlnq « M«trf K 
Elomont In ftn 
ExpfOitlon 


A vfllu€ can l>« dlir#&tly 1o or rwalM f nvn ■ tpaciric 

matrix alamani on tha Horn* acraan or from a pngram. Ttia 
atamanl mual tw wiriiln ifia cotwitly daflnod matrix 
dlmanslona. 


lb store to amatrlx eiemcnl, hosin on ablaitk line, 

L Bntcrtbe value you want to store. This value can be 
an expressdon. 

2. Press 

3. Press [2nd I HJid then {[A]|, I or 

4. Press |T|^ e nter the now of the matiriiL ekment, and 
thenpnesa [aCpwI 1 1 1. 

&. Enter the coLuinnof the matrix element, and then 
press [T]. 

6. Press [gN^fll to complete the instruction. The 
Completed Lnstniction Is: 

, column) 

When the infitmeUon Is executed, theTt'dl stares the 
value to the element. 

^Dte: wy^matrix slanes the value to every eiement in 
the matrix. 

Ib usea matrix element as a variable In an expression: 

L Press 1^1 and thenftAil.&BJlortolfortAKifillf it 
contains a matrix). 

2. Press the fTiw of matrix elemeni, and then 

press Rpha] I. J, 

a. Enterthe column ofthe matrix element, and then 
press JT]. 

When the expression is evnJuated, the vmue in the 
matrix element Is used. 
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storing and Recalling a Matrix Dimension 


SlOftng to fl 

W*lr|x 

Dlmei^elon 


Uftlng i Mi trix 
Dim»itslon 
Virlftbli Inin 
Exprosslon 


l^ridvancid opplloilloni, such Hprogrimmlng^ viluai cAn 
bi itorad dlrocttylo mitrlxdlmiiulon viriablia. Milrlx 
dlmanaion viritb^fr plsocin bo inod In txprosBloni. 


Tb atom & viUui^ to i mn trix dlrnDJision variable^ bf*j{u% fin 
a blank line. 

1. Emer the value jdu want toitChfOL This value can be 
anexpres^an. 

z. Press 1^3. 

3, PreM jvAF^ [in ITI to dtaplavthe VARS DIM menu: 


Manu 

Maanlng 

XY 1 LR BIE 

BA row 

N umber of rows In matrix IA J 

Acol 

Number of ODhinins Jn matrix I A] 

3sBfOW 

Number of rows in matrix [ Bl 

AiBcol 

Number of columna in ifiotrlx tel 

5 :CrOiM 

Numberof rows In matrix [Cl 

S;Ccol 

Number df columns in matrix [C] 

7:Dkmj x} 

Length of statislical data hst " 


* See pages 7-10 axid 7-11. 

4. PtEssthe number of the jnBUlxdlmeriskinviiriable 
you want. The name of the variable bcopied to the 
current cursor IocaUoii . 

b. Press [EWTE^ to complete the irgmiction. 

When the Instruction Is executed, the Ti-81 stores the 

value to the matrix dimension variable. 

lb use a matrix dUnension in an expression: 

L PrffBs tvARs] [F] fg1 fFt to diaplav the VARS DIM 
menu. 

2. Press the number of the matflx dimension variable 
you want. The name of the variable Is copiedto the 
current cuiaor loeaUon In the expression you are 
edhinn 

When the expressian Is evaluated, the value in the 

matrix dimension is used. 
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Example: Reducing a Matrix 


Problem 


Solullon 


U>4 ttH row oparitloni on th«T1-ai tiiuhn ■ ■yvtomiif two 
\ tnaar «quattona with thm nrUblo. 


You call solve a system of linear equations by expressing 
the coefficients as elements in a matrix and using raw 
operations to obtain Ui« reduced row echelon form. 

Find the solution of 

X + Zy + = 3 

2x -i^ - 3 

1. Press IMATBXL Then select the EDITscreen and enter 
the following elements into a 2 by 4 matrix, I Al 

n 2 J 31 
[2 3 4 3J 

3- Press ^^IcwiTl to return to the Home screen. Begin 
on a blank line, Prem iMAtnxI . Use the 
instruction to multiply row t by and add it to 

row 2. The nesultiiig matrix is displayed and stored in 
Aftt. The completed instruction Is; 

*Bow+(-2jAl1,2) 

3. Press [WATSg . Use the *How( instruction torouiUply 
row 2 of the matrix in Ana by -L, Hie resulting matrix 
Is displayed and stored in Ans. The completed 
Instrucdon is' 

*ADwl-1,Ana^) 

4, Press fMATHXl . Use the *Row+| instruttlDn to muldpty 
row 2 of the matrix in Am by —2 and odd it to raw L 
The resuhing reduced now echelon farm c4 the matrix 
Is displayed and stored In a™. The completed 
instruction ki; 

Resulting in; 

(1 0 -1 so X - -3 + X 

IQ 12 3} y-3-2a 
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Chapter 7: Performtng Statistical Calculations 


Tills chi^t*r dascribas tha looli th« T\ -t1 pmldai to holp 
antar and analy» aLatlatlcal data. Thaw indudo caN^ulattng 
ona-varlabla and two-variable statlatlcel muHe, parfoming 
ragreaalon analyala, and dlapUylng lhadala graphically. 


Cbaptor The bTAT (Statistical) Menus x.. ^«... ^....«^^ 7-2 

Contanta Setting Up aSUtisticaJ Analysis 7^-3 

Enteritis and Editing *.... ^ ^^, 7-4 

SorttngData , i,.»*»^ ^ * m *,, * ** ^**,, *, * * 7^-6 

CakulBtmgOiM^Vp4i^ 7-7 

CaJculaUngTwo-Vuli^ 7-8 

Statistical Reauittt Variables 7-10 

DrawlJigStatistScaJDaia^«« ^p x 7-14 

Stoiingand Recalling a _ ...... 7-ld 

Example: Anatjnthg Dne-Viriable Statistics ...... 7 -17 

Example: AimlJrtigTwfvVariable Statistics 7-LB 
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The STAT {Statistical) Menus 


STAT Mofius 


Not»ftboutthe 
STAT Menus 


Prei&ing I srAT] iccMfesihe euiiettcel in«nus. T?ie 
ilBlfsIfceroiMralloni in grauped hinci^neMy {nteihrw 
manue: celculalf ng ilalUKcal msulla^ drawing (ploHing) tlw 
dale, and enteritig or editing tliadala. 


Menu 


Meaning 


_ DRAW DATA 

_| I 3 r CalculAtes one - vaLrialtle neeiiJts 

2 : i,i iiReg Calrulaijes Uneur regf^salan irtodf;! 

2: L n Reg liii^irithiiik: n?fd^es&kHi nmdel 

4; E X pReg Orikxibtes fsp^mennal itindel 

5: Pw f Reg CmJculaies powi^r regr^rntm model 


CALC data 
Qp-lfst Di^wuaKiEtogmin 

2; Sea 11 e r D^lvv3^!lCJltt(^^ pkit of tJiedsitB poixits 
3 ; xyL i na I^lot^apdeoniM^tsdntflpomiBvtitha^^ 


CALC DRAW QQQ 


Kdit 
zTCfrSlat 
3:xSort 
4:ySort 


Enters i>r«dlt4dal;a valuifs 
Clears data valu^ 

Orders data paints by X valuer 
Onieis data pain by Y rallies 


The current menu name and item number an? 
highlighted. 

When you select an Instruction (except < Edit)) from any 
of the STAT menua, the name of that instruction is copied 
to the cuirenl cursor location. 

Wlien you select <Edit> from thoJ^!AJDATA menu, the 
DATA edit screen appi^ars. 

Note: The memory used to store statistical data te shared 
with prograina If there are nnatoied ptograms, you can 
stxjre 150 data points, if you runout of memory you can 
freeadditionei memory by erasing a program (»ee page 
R-8), The memory status is displayecl on the RESETT 
screen (see page 1-2S). 
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Setting Up a Statistical Analysis 


Statist ic«l Data 


Clsarfirg 

PmicujsData 


To »t up a Btatliticai BnalyBla, clait lha d«1a araa and than 
onfar th«dala. Each dais point has an X yoIuo and ■ Y nlua. 


rs^Lill pt>liitsare interpmed asone-variahlfeor (wo- 
vaiiabletUt* when you perform an anaJysifv not when 
you enter the points, 

• In one-varfable data, Y values are the f reiiuency of 
ijccuirence of the assocLated X value. 

■ In two-variable data, the X valueti are independent 
variables: the Y valuGsaredcpertdeitl variables. 

Tb clearstatbiticBl data qukk]>\ begin on a blaiik Una on 
the Home streen or program edU screen. 

1 . Pres&llMl [STAT] H todUpJay the STAT DATA menu. 

2 . Select <ClrSUt> from the STAT DATA menu. 

The Lrwinictlon CIrSut Is copied to the current cursor 
location. 

3. Press [EN TEbI to complete the litslroctilcm. 

When the instruction is esecuU*d, ft clears aU statistical 
information stored In memory and the message Don* is 
di^pisyed. CIrStoteteam thlanks)X values and sets the 
values to 1. In addition, it clears the statistical results 
variables (see page 7-10). 

Cleaiing stalisCkai flata does not aJTect other 
infomiation in memory, such as nonstatisUcal variables, 
matrix vtduea, or programs. 


^rfonutag Stacistlcai r4Uciilniioiis 
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Entering and Editing Data 


EntOflng a N«w 
Sal qI Data 


LaavJngtha 
DATA Edit 
Scr«Mi 


Dal« for atatlatlcal a nalyala la antarad an itia CiiATA adH 
««r«an. Thaadll acraan laa aalacllon on (ha STAT DATAmanu. 


After ymi have cleared the old atattsticaJ data: 

1. Press I STaTIH to display the STAT DATA mctiii. 

2. Select <Edit> . The DATA edit screen appears. 


DATA 

Kl- 

yl=l 


The cursor Ison the Ural X value. 

3. Enter the value forX and then press HEWTERI . The 
cursor tnoveii to the Y value. 

4. Enter the value for Y and then press IEWTehI . The 
cursor niovea to the next X value. 

Note: In one^ Variable data, the V value reprcsenta the 
frequency of ocruitenceof theX value and, 
therefore, must be an integer greater than or equal to 
aero. FTeas lern'E^ to accept the default value of 1; 
otherwise, type over It to enter the frequency of the X 
value. 

fi. Continue entering valuea 

When you finish entering and editing statistical data 

values, leave the DATA edit screen in one of the faUawing 

ways: 

* Select a noth er screen l^y pressing the appropriate key 
suchttsl2n^[STArt. 

• Press tOUIT] to ret.um to the Home screen. 
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Editing 

S1«li«fical Dali 


Insaitlng 
SCstlitlcal Dflia 


Oelaling 

SlillfttIcalDflta 


IbifdkstatistjciLJcUtfL, wliwl < Edit the KIM* DA^ 
menu. The DATA edit screen dispii^ the data you have 
emered- th rhange a statistical data value: 

1. Move thecun^nvr to the data point you want ici change, 
Th mwa gukkLy from the flr^t data point to the empty 
UaU point after the last data point in the list, pre^ 

B. 

2. Enter the new value using one of these methods; 

* Enter a new value. The original \^ue la cleared 
fiiilornatically when ymi t>egiti typing. 

* Uae W or B to pcKdtion the cursor over the digit 
you want to change. Then type over it oruse [QfLl 
to delete it. 

3. Pte^ IENTES . The cursor moves to the nejct value. 

Ih insert a new statlsticai data point r 

I* Move thecursor to the data point before which you 
want to Insert. 

2. Use H to move the cursor over the = sign of either 
theX or Y data value. 

3. Pre^ II NS1 and a new data pednt Is created, The cur^ tr 
Is on the X value. 

4. Enter tlie values for X and Y 
IbdeLete asiatkstical data point; 

L Move the cursor to the data point you want to delete. 

2. Use f?1 to move the cursarover the ^ islgn in either 
the X value and the Y %'alue. 

3. Press ItiELI and the data point is deleted. 
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Sorting Data 


Sohlng 

Statifttinl DitH 


Hflfvi«wlng 
Sorted Dale 


ThaTI-tt can sort llw current data ael into numerical Oid* *r^ 
rmm Knaneei to largeii baaed on «itlter|li« X felu«aorlbe Y 
valuoL 


Hb sort statistical data, begin on a blarik line on the Horrid 
screen or program edit Bcreeri. 

1, Prttsss (and IgJATJ 0 tij Eii^play the ^KF DATA menLi. 
2* Choose the type otwrt you want; 

• 1baelecl<5(Sor!>,pr^lJ|. 

* Tbaelect ifySortJ^pieSs Ii]' 

The Irt^i rticihjn xSort nr ySort Is copied the curreiit 
cursor lix:ation. 

3p press jENTERI to complete the Uistruction. 

When the Instnidioti b executed, the data pointain the 
list are sorted and the message Dona is dbplayed. 

Ytm esm review sorted data In one of the folktwing ways; 

* lb review each data point ^ press I2rd[ [STAT j [5I- Select 
<Edlt> from the SiTAT DATA menu. 

* lb ploi she data, jseleci i KyUna } fpnm the STAT DRAW 
menu (see pages7-14 and 7-IB). 
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Calculating One-Variable Statistics 


Q Ale uIh ting thfl 
RAiUltA 


StfllMIciit mullA «r* OAlcukptMi «nddl«plpy9tJ uving 1l>« 
STAT CAUC ni«nu. Th« 1-V#r menu liftm |nt«rprfll$ th* X vaIma 
■ a ih* <latA And tha V valu* as th« fraqjancy. 


Tb cakulateont^variabteatAiladt'Al results taring 

Ihediita vtdu^ begin otiabUnk line on the Home screen 
nr progTBin screen. 

L Press Bn^ lCT^Tl to dUspIny the STAT CALC menm. 

2. Select 4l'Vi/>. 

The InstrucUoiL l^Varis copied to the current cursor 

Icicatlon. 

3. Press I ENTER] to complete the Lnstniction. 

When the Inatniction , tiw sUntUrd 

siatisUcAl results , I, Xa , Sx , ok , Andn , areeidcutated 
ajid dhipLayed, asm the sample shown here: 


1-Var 

3f*2.5 

Xx2=30 

Sx-l.290§94449 
ox=l_lia0339S9 
n=4 


Tn addition, theTI-8] storea the resultsot the 
cc^mputations in variables that you can acce^ from the 
VARS menu (see page 7-10). 
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Calculating IWo-Variable Statistics 


Ciitculalingllie 

RmuIIs 


FortM-virfsble dala, the StAT CALC menu hai lour 
regreialoet model* forcum fftlingand rorecaitlng.The X 
nine la Iniarpntod «*1h* Indope^dont variable arKi Ih* Y 
valiw aa the d«|MrMiftni; varlabli-Aragvafialon analyala ilao 
calculates the atandaid alatlatlcal raaulta. 


Tb calrukto a regre^ion 4fler entering dau, begin on a 
blank line on the Home screen or pnogrom editsoeeti. 

t. Press I5id] iSTAf J to display tJre3lATCAJJJ menu. 

2, Choo« the type of regreMSicm mtxlel you want; 

• Tb calciilaLe a linear regreasian model, select 
<LlnrteQ>. 

* lb eaiculate a logaiilLhfnif: repe^on mcalel, select 
<LfiRag>* 

* lb ciktilate an exponentlail regression model, 
select ^&vpReg>4 

• lb cakulate a power repwicm model, select 

The Instniclion la copied lo the current cursor 
loc&tton. 

3. Press [ENTERI to complete ihe instruction. 

When the instnictiiim is executed, tjie screen dbi{ilay& the 
most commoaty referenced results, as In the sample 
shown here: 


LinReg 
a-3 
b—.5 
r—.as 


In addition, the Tl-Sl atocesal l the results of the 
computations in variables, imludingsomc not displayed 
on this screen. See page 7-10 for Lnforniatlon about 
Bcceraing statistical results vajiablos. 
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Th* RagrasaiM 
Modala 


jhlDdai 

Formula 

Raairicllons 

Linear 

Y = a b X 


liogarllhmic 

Y = a + bl«(X) 

All Xvfdutt&> zero 

Exponential 

Y - abJt 

Ali Y valuer > zero 

Piwcr 

Y = aXb 

AllXandY>zeiti 


TbestAt^dcul results ara calculated using tmnsfurmad 

*■ The linear mfjdeL uses X axid y. 

■ The logarithrmc mmlel ttnea InfX) and ¥, 

• The exponential mcHlel uses X and Inf Y). 

■ The power model uses lii(X} and Int V]. 

The Tl-Sl calculates the values fur ■ and b acconLing to 
the selected legression model. The results are stored In 
the variables a and b that you access from the VARS LR 
menu. 

tn addition, theH-Bl calculates fp the corrclaLfon 
cf>efirici«nt . which measures the giwlnesa of fit cif the 
equation withthedata. In general, the closer r bio lor 
-1, the better the fit ; the closer r Is to zero, the worse the 
fit. )bu can access r from the VARS LR menu. 

TheTl^SI calculates and stores the regression equation 
¥riLh numeric coefficients In the variable Rag EQ (see 
pane 7-13), 

TheTI-BZ also deU-rmines other statistical results chal 
are not displayedp but that you cmn access rmm other 
VARS menus (see page 7-10). 


rforming Stat latlcal CaJcalatlona 7-d 










Statistical Results Variables 


mVARSM«nu 


All tin ■liliftUcAl r«»Mlt9 v«H4tjle«r Includtny rttgrvBmlon 
squatlon, can b« rvcalluj tli« VARS m 0 iLU.Th# values af 

lha viriabteacan b« dfiplayvd cr Ificludad In ajtpfaaalona^ 
Tha» varliblai an updat«d whan alatlatical nauitaara 
calculilad; you cannot aton to thauvarlablaaL 


Manu 

hisanina 

ED £ LR DIM 

Rm 

mn 

Number of ttaia p^iMa 

2:x 

U&sm ofX valuer 

3?Sj< 

Sample stiJidaiti devtatioii of X 

4 : OS 

E^pulntlnn atamiBJti dnirUiiDn of X 

s.y 

Me^n of Y vnliieA 

6;Sy 

Sample ^timdnrrJ devbticinof T 

7 : ay 

F^pubition iftindard deviMtun of V 

XY i LR DIM 

RNG 

npK 

SumoTX viilue5 

2;tx<‘ 

Sutfi of the squares of X vaIljcs 

3:ly 

Sum of Y valupu 

4;ZyS 

Sum of the Bqimresof Y valiiofi 

5:£xy 

Sum of the product of X oud Y valuer 

XY I m DIM 

RNG 


Coeffldentof ri^srewon equation 

2ib 

Cjoofndentiif rogi^aaifiti equation 

3zr 

Ccurrelatloii ooeffident 

4rRegEQ 

Regression equuDon 

XY I LR auj 

RMG • 

^Arow 

Number of rnwTilji matrix (A| 

2 Acol 

Number of caliuims in matiix [A t 

3;8row 

Number of lowa in matrix 1 B ] 

4 l 0CO1 

Numher of columns: in mattlx IB] 

5:Crow 

Number of mutrixlc] 

e;Ccol 

Number of columns in matrix IC ] 

7:Dim{K| 

Length of statbUlcal data li^r 


* The VARS RNGmjCjnu la di:scrlbvd ill Chapter^. The tniiLrix 
flkmiiLnalLififi on V!AKS DIM m^u nie In Chapter 6. 
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Notes ebout the 
VARS Menus 


One^Veriible 

Results 


IWo Virlftble 
ResuHs 


TheDIM{K} 

Variable 


The current menu name and Item number are 
highlighted. 

When you select avertable (except nagEO) from any of 
the VAEtSmenna^ the name of that Variable Is copi^ to 
the current inirsor location. 

Wien you select <RegEQ> fmm the VARS menu, the 
regrcsslDn equation with numeric coefficients la copied 
to the ciurent rumor location. 

When the t*vbf Inairuclion from the SfTATCALC menu is 
execiiied, only the variabLes i, Sx, aXr and n have a 

calculated value and ore valid In an expresaion. 

When a two-variable regression model fmm theOTAT 
CALC menu is executed, oU the atottstical results 
variables are calculated and are valid in an expression. 

Tlie Tl-Jil stnrei« the physical length of the current 
statistical data Ust In DIM tx}. For iwo-vari^le data, 

OIN {x I Is equal to n [the number of data points). Fbr one- 
variable data, DlMla) may be different from n. 
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Statistical Rasutts Variables (Caniinuad) 


DIgptayIng a 
Statistful 
Rasults Variadte 


Uetnoi 
Slaltsllul 
Rasulta Variable 
In an Expraaston 


'll> recall and display the value frnm a jiUntsUenJ results 
variable, begin on a blank line on the Hcunesciren. 

1. Press to access the VAKS menus. 

2. Press is necessary uiaci%sn the correct menu. 
Then press the number of the variable you wanl- 

Tlie varlalilc nameiKcofticdto the current cursor 
location. 

3. Press [ENT£B] to d isplay the value of the vaxlahle. 
lb use a statistical results variable In an expressJjon; 

L Press IvaB^ to acoma the VARS menu& 

2. PressIKI^ncceasaiy to access the correct menu. 
Then press the number or Ihe variable you want. 

The variable name is copied to tJie current cursor 
location. 

3. Continue entering the expression. 
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liKlng R^EQ 


Hat^EO vaiiablf cuntain^ the current regression 
«c)uatiDn. You can, foreicample, copy it cithor to a 
ruhctlon in the Y* list or to the Kome screen ^ lb access 

RtgEQ; 

1. Press tVAMl El^ to display the VARS Lft menu. 

2. Sekct (RjegEQ?. 

The cixpresiion in Hag EQ is copied to the current 
cursor location, it contains the numeric values for ■ 
andb, not the vajiable names; for example:. 

3. Presw flENTEftI to complete the expression. When the 
expressdon is evaluEtted, the current value of X is used. 
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Drawing Statistical Data 


Btforv Plotting 
lh« Dati 


Plotting tho 
Data 


Attar tha itatlBtlcal data la aniarad, an oparaMon from tha 
STAT DRAW manu can i» »«4acM lo display alallattcal dila 
graphically- $aaChapiars 3 and £ ter Informallon about 
graphlag and dewing. 


The STAT DRAW ojK^ratlnnsarc tied ckaely to the 
GRAPH and DRAW operations. 

* The range wrlahtee define the viewing rectimgle- 

• Statistical data Is plotted on the graph of currently 
selected fimcliona in the Y:± list. 

Before plotting etatUtticaldata: 

1. Press [RAMGEt to check and change the RANGE 
variables (sop page 3-7). 

2. Press lY^ to edit, etelect. orunaelecl fujictiotia in the 
Y= list (see pages 3^ through 3-6 

Note: Yo u can clear an esdsUngstatlsdcal drawing by 
pressing [2nd] [DRAWland selecting <ClrDraw>, 

Tb view agraph of the statistical data you entered, begin 
on a blank line on the Home screen or progmiti edit 
screen. 

L Press [ETAII E todisplay the STAT DRAW menu. 

2. Choose the type of drawing you want: 

■ tb dmw a histogram, selecrt 

• Tb draw a scatter plot of the points, select <Scatier>. 

■ Tb plot the data pHHoLs connected wl th a line, select 
<KyLlrw>, 

The appropriate instruction is copied to the current 
cursor location. 

3. Press lENTERl to complete the instruclion- 

Whcn the instmetion is cacecuted^ the plot Is displayed. 
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Histogram 


Scatty PFot 


Um Drawing 


Hi»i dmw? □ne-vHiiablv daU as barcharts it uses the 
RANGE variable XhI to define the numeiicai width of 
the bafa A data value on the edge of a bar Is counted Ln 
the bar immediately to the right. 



duiiPr draws each data as a co-ordinate on the 

display. 


j^Uoft draws the data pointa as co-ordinates oit the 
display In the cirderthey are in the data list and connects 
the points with a line. Khi may want to use iSvrl to sort 
the data flist. 


Histogram 


Scatty Piot 


Um Drawing 
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storing and Recalling a Data Value 


SloHi^gtoe 
SUUstlcat OmU 
Point 


Uitngi 

Stfltlslical Dittt 
Poim 


Fof advanced appllcalloin, luch ■■ pfi>gnimfnln9, valuaa can 
ba alorad loorracallad fnim IndMduai ttallstlcal dala point* 
on lha Homo icraon or frofti a program. 


Tlt^Uirc to ai^tatistlcal data point, begin on^ biaitk line 
on the Home acneen or program edit screen, 

1. Enter the v^ue you want to Btore This vnJuecait be 
an expression. 

2. Press ISTOH . 

3. Press gnd l Hall or Bndt llyfc], 

{x K or |y is co{iied to the current cursor location. 

4. Enter the number (can be m expreRsion} of the data 
point where you want the value stored, and then 
piresa DO, 

fiotti ybu can store no more than oiw location post 
the current litst data point. The number of the last 
data point la in the variable DIMix) on the VARS PM 
menu. 

5. Press rg^wTEfil to complete the I nstruction- 

Whenthe instruction ifl executed, the Tl-fil stores the 
value to the data point. 

Ih use aatatistfcal data point In an expression: 

L Pnss iandl n^iHgf iandl tiyll. 

|x li or CrM ia copied to the current cur^r location - 

2. Enter the expn^ion for the number of thedatapakii 
you want to reference^ and then press 

3, Continue entering the expression. 
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Example: Analysing OnO'Varlable Statistics 




Solulft^n 


Culctilila fho DfiB-varlablo atatisticaf rvsuht fof lha Koras hi 
aclassqutz- 


On aquiz, theclflfi^ iTtembfrs e^amedscores of 76, S8, 

&6,90^ B4,90, S4,85, and 99. CalcuUtc thct mean and 
atBzid^ deviaticin. 

L Piesa^lSWlSlodtepla^theSTATD^TAm^^ 
Select < ^ and enler the idaas mtoms aa one-vaiiable 

data 

Notice that two people etcored 90, and two scored 89. 
Enter thoae MOth a frequency of 2. Ah others can use 
thedefauH frequency of L 

xl=76 yl^l 

3 c 2 -a 9 yZ =2 

x3^m yS=l 

k 4=96 y4 = l 

)c6=90 y&.2 

x6=&4 ye=l 

x7=h4 y7=l 

x8=86 y8=l 

2. Press [^Jlswl to display the STAT CALC menu. 
Select i . The jnstructioft i^opled to the 
Home screen. 

3. Press tj^NtER] toexeeiite the instruction. The results 
are displayed . 


l-Var 

3?.80,1 

31x2=77895 
Sx=5*566766466 
0X^5,281098371 
n=10 
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Example: Analysing IVvo-Varlable Statistics 


Probltm 


Sc^lution 


Biud on okwtinwddattf, M<*lwO-Mfil«bl* sifliJslIcmE ■irtlyili 
to prodkrt *n «xp<cl«d mulf. 


The number or buiWiiags of more than I2stodes found In 
SL siunphti^ of cities is: 


Population 

Buildings 

iBO.ono 

4 

260,000 

3 

600,000 

31 

600,000 

20 

750,000 

55 

800,000 

42 

050,000 

73 


How many building of mom? than 12 stories wciuld you 

Gxpcct to tmd in a city of 300,000 people bailed on Urn 

observed data? 

1, Ff^ IBW] [5] to display the STAT DATA menu. 

Select <&Jh> and enter the data polnla The number of 
budding is the dependent variable and should be 
entered as Y. 

2. Press [2nd] [STATl, Select md ^ecute each of the 
lej^es^on modela in turn, RectSTd the value aft each 
time- 

3v press l2nd| igTAT], Eitecule the power regression model 
since it gave the valueof f cloaest toihe absolute 
value or 1. 

4, StoreSOO.OOOinto the variableX. 

b. Press [vAflSI . Select the LH menu. Select ^RegEO) to 
cop^' the regression equation 

4.874211472E-a^ * 1.5^133&S 

to the Home screen. 

0, Press IEI4TE^ , The prediction, based on the observed 
data, ia that s dty of 300,000 people would have 12 
(11 00611211 TtiuEided) buildings taller than 12 stories. 
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Chapters: Programming 


TI>iieliaptflril*scritMB tha ptoginninilnii taalumsol th* 
TI-B1, 


Chaplar Thf PBGMll»rosr8in)Menus .. 6-2 

Cuntanis Gene^ Motcftalxnit Prugrarninins S-3 

Entering Ik Progrfttn ..... S-4 

Edlf-ing A Prugram. i., * ..- p.,. * flr-6 

Executing a Progr^ni . *,,. a - * -. ^.,.,, * *. t ^ * 8^7 
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The Control [nstructions ^ ^ 8"10 


The InpuLOutput Instmciionsp __ 8-12 

Calling (Jther ^^grams (The Execute Inatructions) 8-14 
Setting Modern frum a Pragnun ^. 8-16 
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The PRGM (Program) Menus 


ThaFnQMMfthM 


NotM about th« 

PRQM Menus 


Pressing [PRGft^J from inywhareolberthantha pfooraTn edit 
screen eecasus tti« program opcratlDfiS. The opwatlorts are 
giouped tuncllonally In three msmiKereeutlng a program, 
editing a progrim, and erasing ■ pregrem. 


Menu 


Manning 


_ EDIT ERASE 

|Prgnl 
2,Prern2 fft/e 
3: PrgmS 
4 :Prgm4 


Hbtecuips pru^ram 1 
£)UKriites prugram 2 

(etc.) 

Prog Mis SlaO, AimZhA 


EXEC BBS 
mPrgnil (' rrS' 
aiPrgm? ffffe 
3: Prgfn3 
4‘Prem4 


Enteni nr edits program I 
tenters or«dlt« program 2 
(etc.) 

Pm^wiK fi iQ 0|. A to Z, 0 


EXEC EPi 
nprginl. 
2:Prgni2 
3:PrBm3 
4: Prgni4 


ERa^E 




Era^oaprugiam 1 
EIreaesprtigniin2 
(etc.) 

Pnigrenu 5 toOp A10 2,4 


The tmrrwiiinenu nanw and Item number are 
highlighted. 


When you select a program name frcsmihe KXE<> menu, 
the program name ks copied to the Home screen. 


When you select a program i^ame from the EDIT menu ^ 
the prograjn edit screen for that program appeal^ 

When you select a program name fiom the ERASE menu, 
the EEtASB menu appears. 
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General Notes about Programming 


While Enleriiig 
m Editing a 
Program 


Whil# i Prograni 
la Execuling 


mn-si can stem up Id 37 program s. TKa Conalant 
MomDry'^M feature rotilnith* progtamatvlwn th«tT-81 la 
lumad oft. 


A program tonii^tsof pmgram comniitiKlSh A ptoip^ 
i^immiind can bean acim^ari nr an InstrurtloTi, 

A colon iiKbcatea Uie beginning of each program 
c!ommand. A conunand may be lunger than une line on 
rile sertfen; if so, it will wrap tn the next screen line. 

You can include variables, functionsw graphingJU'tivlties, 
and matrix orotatiatical cakulatiuna in prirgrams. 

When you accesvanother menu, It replaces tltepmgmin 
edit screen tem jK>raiily imtU you select an Item, 

Prea^ng fPRGMI from the pmgmm edit jwreen displays a 
iM^t of tuenus containing piopantmlnglnstniciJorks (see 
page8-ft). 


Hie memur>' uaed to store progranui Is shared with 
sUtifftlc^aJ data. If there Is no stored statistical data, you 
can store programs occupying a total of 24C0 bytes. The 
memory status Is displayed on the RES£^ screen (see 
page 1“28), If you run out of memory, you can free 
Additional memory by dcartngthe ivtatistioal data (see 
page 7-S) or erasing a prt^gram . 

TheTt“8J checks rDrerrora during execution, not as you 
enter or edit the program. 

^^Lriablesare gjobsi, Storing a value tun variable fmm a 
program changes the value in memory^ at the time of 
exectitinn. 

Programs update the variable An* during execution Jusi 
asexprcissicpris dn on the Home screen, 

Prugranvsdo not update Leiat Entry tOieach command is 
executed. 
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Entermg a Progfam 


Sfllflcting a 
Program 


EnlBrlngl 

Program 


in g^naral. any command that can tw copied 1o end ejtiicytaei 
from ihfi Homo scroen Cart be Included In e program. 


tht? jjnjuroin yini wiint tcienter 

1. Presti iPRGiifti [Rtn displaylhe PROM EDIT menu. 

2. the number iHten or ehajaA-tei* of lhc» pmjp-jim 
you want to enter or edit. Tlifl prognuris an? klentlfleiJ 
as J tcj 0, A to Z, and Fbr exjfuiiplo. pref^ Q] for 
Program i or lALPHi^l It] forfttjgrani Z. 

Tlip pruKram edit screen appears' 


Prgml: 


Tn assign a tit i o t he program and enter prognun 
commands in a program? 

L Enter a descriptive tit Je of up Ui ^ charsctera (letters, 
niiiiibeni, and tU'eimal point]. This title helps you 
Identify the program in the future. 

Note; FVjf your convenience, thoTl-Sl key hoard is set 
automattcBdy for alpha-lijck. Tb enter H dJfdt as Jiart of 
t he title, press [AtWAl to cancel olpha-kK^k. 

'A, Presi TiNTERl i 

The cursormoves to the Firsi line of the pnjgmnu A 
rnkm indicates the beginning of the command. 

3. Enter the first prri^o^^ command Tlien press [EhtTERl . 

The cursor movies to the next iirtiRram command litlC- 
A colon todicates the beginning of the command. 

4- Enter the next prii'iPfaEn crommajKi. Cuiiiinue until you 

haw entered all comrniwuls In the pro^nm. 
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Nol» about 
Entering Program 
Commands 


Leaving tha 
Program Edit 
Screen 


Begin each progjam command on a new line, 
inunedtately following the colon. 

In addition to the special program commands described 
in this chaptei; any command that can be ci:»pJed to and 
executed from the Home screen con be Included in a 
pin>gram - lAni cannot use ZOOM or TRACE to explore a 
graph from a prognun. 

Tb copy the last entry made on the Home acreeti into a 
program, preae [5^ I ENTRY], Just as on the Homencreen. 

The TI-Bl supplies an implied End f<»Uowtng Ihe 
program command that you enter. 

When you finish emeiing or editing a program, you mttst 
leave the program cditscroen in order to execute the 
program. 

[>eavethe prrjgmin edit screen In one of the following 
ways: 

* Select am^therscreen prosalng the appropriate 

such as igjHAPNt . 

• l*reas lanttl iQilTTl to return to the Home screen. 
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Editing a Program 


Qnc« a prikgrim mtond, 11 cm IM ctiangQd. 


Edhln^i 

Program 

Command 


Inserting a 

Program 

Command 


DflMlng a 

Program 

Command 


lb iHlit a program cummand ^ 

1, If the program eclllscfoenisnot displayed, press 
EPftG^^I fFI to display the PRGM EDIT monii. Then 
select the program you waul to edit. The program edit 
screen Is displayed, 

2, Uae FTI or trl to move The cutmr In the iirogram 
command you want to chartge. 

3- Change tjie program rommand: 

* Use H or 13 to position Uie cuiwro^or the 
sym bol y ou wan t to change. Then ty pe over it or 
use Q^Of rolD SO change It. 

» Pre^ rCTi^Sl to erase the curtenl prrwam 
command. Then enter anew program eonimai^d. 

lb insert a program command on the program edit 
screen: 

L Use Ihe euraor’movement kr^: 

^ Tblnuertfliiew line below It, place the cursor at the 
end of a program command. 

■ It} insert anew line ^H^velt, pLaoe the cursorat the 
beginning of a program command. 

2. Press [lNj£] and a blank line is Inserted - 

3 r Enter a new program command on theblank tine. If 
you need to get out of insert , press fl NSl again, 

lb delete a program command from the program edit 

screen; 

L Vm [Tjor frl to move the cursor to the program 
command that you want to delete, 

2. Press ICL^j^ andthe pnigiwii command iscleaied. 

3, Preas EED and the line is deleted. 
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Executing a Program 


Ex«culing b 
Pfotfram from 
Ihfl Homa Scnan 


'^BraakliKi^ff 

Program 


To sxacula a propgramrCopy Iha pronram nama Irom Iha PRXaM' 
EXEC mBhU 1o tfia Kama acraan, and than praaa [SyfFH] , 


'lb exeirute a piDgranip begin on a blank line an the Home 
screen. 

1, Press UgB^tndliaplay the PRGM EXEC menu. 

2, Select the number; letter^ or character of the pmgrain 
you want to execute. 

The name of the program b copied to the Home 
iscreen. 

3, 1*resa [EnT^] lu complete the Inetmcdon and begin 
execution of the pragrmn. 

While the pitkgrsm is executing^ the busy indicator is 
displayed. If the prognim does not produce any 
output, or if an input vartahk command waseioecuted 
suhseq uently, the message Dona is displayed when the 
program completes execution. 

1^ nets as abieak during program execution, and 

hold gH] until the program stops. When you press [ONl to 
stop prcTgmm execution, the errorBcreen is dispLayed. 

• Tb go to the program edit screen, press 

■ lb go to the Home iKrtHn, presell]. 
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Erasing a Program 


To ert» A progr»m« tti« of th* ffom lh« 

PnOM ERASEm«nu. 


Sflioctfing And Tti select the pragwri you warn toeraw: 

fravlnpa 

Program 1. Press [PRGffl tothe PRGM ERASE tnenu. 

The size of each program appears next to the program 
name. 


2, Select the number^ letter, or character of the program 
you want to erase. 


The ERASE Prgm menu appears- The title that you 
entered to describe the program appears on the top 
tine. 


Pf^ mn title 

not erase 
zTErase 


9. Make the appropriate menu selection: 

* [f you do not want to erase the program, pn^ [U to 
select <DQnoiafaaa>« 

You are returned to the Home screen. 

• If you want to eiaae the program, press O to seliKd 

The program is erased Immediately and you are 
returned to the Homescreen. 
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Accassing the Programming Instructions Menus 


The FROM 
Irtfttrucllone 

M0nu« 


Notes About Ihfl 
PRGM 
Inilniollons 
Manus 


Prasslng [F^QM| imn Ihe program adh icnefi acnsiei IKs 
pi^iami^glnt tructtons^ Tbs pnigramminfl Instructions ara 
grouped funcltonally In three menus: control Instructlom^ 
InpuUbulput Instructions, and execute Inilructlons. 


Menu 

WMnlno 

DOi 1^0 EXEC 

HBLb 1 

Deftneflalnbci 

2:Goto 

Goes to a label 

3:1 f 

Begina em If InatruciiDn 

4tIS>( 

Incncrnents and akips if greater than 

S:DS<i 

Decrementa and skips if less than 

6 ; Pause 

to display the screen 

7: End 

CndS the program 

3:Slop 

fjtops cicefnitLon 

CTL nit EXEC 

■□Up 

Displays textof a vlJuc on the screen 

2 : 1nput 

Letayou Input during exe<nitk>ii 

spHome 

Displays the Home screen 

AiDlspCraph 

Displays the graph screen 

5 tC 1 rHome 

Clears the Home stcreen 

CTL I/O ras 

UPrgml Nfie 

Executes program 1 as asubreutine 

2:PrBm2 fitfe 

Executes progjwi 2 as asubroutine 

3:Prg|n3 

(etc.) 

4:Pra]fii4 

« fr e 

Ehfograms 5 to 0, A to & 


The current itsenu tiatne md item number are 
hijchlighted. 

Notice that theae PHGM menuH, which you can accem^ 
only from the pmgrufn edit screen^ contain InutnictlDna 
that are used only in programming. 

When you select an instruction riotn the CTL menu or 
the 1/0 menu, the instruction la copied to the current 
cursor location. 

When you select a progniin name from the EXBC mcnij, 
the name of the program is copied to the current cursor 
Jocation on the program edit screen. 

Begin each Instrucdonona new program command line. 
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The Controllnstmctlons 


The Ibt Md Qolo 
in^ructlonB 


Then 

Iftttrudlon 


The PRGM CTt(contrDl| Iniiructlooe dined the flow within on 
executing prognim. Tht» inatrudfone are on Ihe PR GM CTL 
menu, which ecceu fiwn the program edit ecreen. 


The Lbl{ label) and OdoinatnicdonA are used together for 
branching. 

Lbl haa r^iw argument, wtiich assigns a labial in a program 
cammajid. A lebeJ laasingle letter, number, or ft The 
Lai>eLH A to 2and 0are independem yf the variables A toZ 
and0. 

The completed insimclion Is: 

Lbl iebej* 

QtRohas one argument, a label to which to branch. The 
instruction tFansferAC^untrolto that label. 

Tlie completed inatruction isr 

Goto /ebe^ 

The If instmctioti w used for Uiatkngi looping, and 
branching. U has one aigumenl. Theaigumont Ls an 
expn^ohH usually a relational test (see pages 2-P and 
2-10). 

[f the argument evaluates to lem (the test la not true), 
the next pn^grsm command la skipped. If the sugument Is 
noiucero (the test is true), the program CMWitlnues 
execution with the next command. 

The completed knstructlon Is: 

h »Kpnssfofi 

Fbr example: 

1^ a>b If A Is greater than B, 

**J store A in J: then gci Va Lbl Q, 

Quto ^ If not, do nolMoie A in J; k*Io Lbl Q. 
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TlwlS> 

Initructlon 


The DS< 
Inatmctlon 


The PeuM 
Instruction 


The End 
Inatmcllon 


The Stop 
Instruction 


The I6>( (Inrrnm^nt-sind-akip) Enstmrtion has two 
arguments, separated by a comma. The first argument L<i 
a variable name. The second ergumeitt Is a value or 
eiipresaaon, followi^l by aeloaingbiackEt. The 
iristruccion evaluates the second argumeni and then 
adds 1 to the value of the varlabte In the first argument. 
If the first Bigument is greater than the second 
uFgu merit , the netet program command is skipped. 

The completed insttudlonis; 

The □$<( (decrement-and-sJdp) instruction has two 
arguments, sepanted by a comma. The flmt argument is 
a ^'SriubLe name. The second argument is a value or 
expiessioTi, fol lowed by a closing bracket.. The 
InstruetJon evaluatCf^ liie second argument and then 
subtracts 1 from the value of the variable In the first 
lurgument. If the first argument is less than the second 
argument, the next prrjgram command is skipped. 

The completed Instruction is; 

The PavH Irtftr uctinn s uspends execution of the program 
until you press IENTEn| . This allows time for you to see 
results or view gmplis rlukt arp diifplayed on the screen. 

The End Instruction Identifies the logk'al end of program 
rommands in an executing program * When End is 
encountered within a program that waa culled from 
another, control retujro to tile culling prograrn, 

It Is not necessury to enter an instruction at the end 
of a program. There is an implied Cor hidden) Eindat the 
end of each program. 

The stop Inst ruction strips eiiscuUon at a program and 
reliims you to the Home screen. 
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The Input/Output Instructions 


Thi Olflp 
Instiuctlori 


Th9 PnQM I/O fnstruisllon^ CDiiim 4 Knput Id ifiif output IrDm i 
pfograiti. Ttiuuu (nalructlona in on tha PRQM l/Cmunu, 
wtilci>you «oc«H from thw program adit acrvan. 


The Dlapinstriit'tion dLajjiajii's texi mestua^esor Ih*? cuirenL 
v^ueof a variable from aproi^Mi. Ttou must piwede 
and follow the text message with quatation-marlcsl '}. 
The spBice key and 7 can be in text me^sage^v 

Ttxt display beginann the left aide of the sczeen. You can 
display more than 16 charaetem in a ntessage; the 
mei^ge "wraps** to the beginning of the next line. 

The curtent s'ftlue of m variable ia displayed on the right 
side of the screen. 

[ f Piuta (see page S-11} ^ the rtcxi proipam command, 
the program halts tein|X>iajily and allows you t oenri^ " 
the screen. Execution resumes when you press [I^NTiEffl . 

For exajnple, from the program edit screen: 


Proc^ura I 


Wipinr 

Enter fMapliy 

PHQlilUTl (OHp> 

jDisp 

Begin text 

ALPHA] I*]IALFMA1 IK] 

iDisp 

Enter - sign 

^(TE5r!< = ) 



ALPHA! ["lEENTEni 

rPisp 

Enter Dfiiptuy 

lPB6Mj[g]<0tap> 

(Dtsp 

Enter variable 

ialphaIikiIenteh) 

:Di5P It 

Enter Piuia 

IPflCM] <Ptaua«> FElftlBtl 

;Psusa 


Onexeci.iUoni these commands display^ fur example: 


K- 

123,4567 


a-12 


Frogrunniliig 




































The Input 
InstrucNon 


Thfltnpul 
Inetruclton writh 
Varlflhl«s 


TIh Input 
Insifuctlon with 
Gfuphlng 


Th* DispHoma 
Inaiructton 

ThtfOlapGraph 

Inalnictton 


TheCIrHonw 

Inelmetlon 


The infHJi infltmrtlnn may «r may not have an argument; 

* rf it hiusanargkiinemp It iGusedtonterea value tfi a 
variable during pmgram execuHnn. 

* If ft diM^ nat haw sin argument ^ it id iifjed to explore a 
jntiph during prugram execution. 

When the Input instruedon has an argument, the 
argument is a variable name. 

The Tl-81 prumpLs with a ? during exiecuf,Lon. Vau mu^t 
entera \»aJue and then press I^NTEKl . The value yciu enter 
is stored to that vaHabfe and the program resumes 
execution. 

Tb display the variable name as a prompt during 
exiecutiDn, use the |»«pInstruction. 

W|>en the inptu i nut met ion has no arguitienl, ft 
automatically displays the current graph when the 
instnietjon is executed. 

You can move ftw-rnwitigcumar, which updates the 
X and Y vari ables in Rectangular mode or H and 6 In Polar 
mode. PresB J£NT^] to resume program executlpn* 

Tfie DlspHomo instruction displays the Home screen from 
a program. 

The tXsparBpb Instruction dlsplay?ja graph of currently 
•kdi^ctiHl functions frenm wiihiti a prugram. There is no 
curaor on the graph. 

If PauMlsee page 8-II) lathe next pnvgram Command, 
the program tcmtKjrarily and allows you tc j examin e 
Ihe sem^n. Executkan resumes when you pres [EHTg j). 

The cirHom* instruction cleara the flume .screen from a 
program. 
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Calling Other Programs (The Execute Instructions) 


Calling a 
Rfoorimfrom 
Andlhar Progf im 


On ibm Tl -fltr iny pfogram can ba ax«culad n program or 
callad from anottior piogram to function n a aubroutlm. Ttia 
PHOM £XEO manu ni?c*a«aa thelnotoictlon that call* 
unoihar program •« a lubroutlna. 


Tb call oiw program f rotti another: 

1. FiDin the program edit screen, press IPPGM I [3 lo 
display the PRClM EXEC menu. 

2. Select the numl>er, letter, or character of the program 
you want to execute as a subroutine. 

The name of the piogram is- copied to the current 
cunnr location on the pitigram edit ^a^reen. 

Vif'hen this program command is encountered during 
program execution, the next command that the Tl-Bl 
Canutes Is the flmt command in the second pragram. It 
letums to the subsequent command in the first program 
only when it encounters an Ind Lratruclion in the second 
program. 


PrgmD:VOLUiE 

I 

I 

■ 1 ^ » 

rPrgmC .- 

|—>: command 

« 4 9 - a 

:End 


^ PrginnCrAREA 

: command 

■ •r »- -i 

■ « f 


End 
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Nal 0 a about 

Calling 

Programs 


Vaiiables are global. The same variable name m two 
prf^gmms accesses the same location in memory. When 
you store a new vftJue ma vwiohle from a program* it ts 
changed in memory. Any other progratns using that 
variable also recall the new value. 

The Goto amt Lbl surgu men la are local to the pi^^^ram in 
which they are kicated. A Itibel in one program is not 
^^known" by another progtain. You cannot use a Goto 
inatniction tobmnch to a label in another program. 
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Setting Modes from a Program 


Tha MOOEMmu 


Notas about Iho 
MODE Manus 


Prstslng [M ODE I Irom tha program adit acraanaccasua Itw 
MODE maimt, Tha MOOEoparatlcsfis ara groupad 
furiictlonally Into haomsnvs: hum«<k dismay ifiit graph 
display. 


Manu 

Meaning 

ISUUUiJ graph 

Normal display format 

2:Scl 

Scientific display format 

B: Eng 

Engineering display format 

4:Flit 

Fixed decimal dbipiay setting 

^sFloat 

Floating dedmaJ dtepiay setting 

6 Rad 

Radian angle setting 

7: Deg 

Degree angle setting 

NUMBER waaan 
l^unct on 

Function graphing 

2 rParsm 

Itoametric graphing 

B ;Ciinn#cted 

Uonnt'cied llnegm^ 

4: Dot 

Dot graph 

^:Sequence 

Sequential plotting 

6 :Srinul 

SimultaneDiiB plrotdng 

7:Grid Off 

Omph grid off 

B'Orid On 

tjraph grid on 

SrRect 

RecLKfUguLar coordinate display 

0:Polar 

F^>lar co-ordinate display 


current menu name and Item number are 
hl^lidhied. 

Notice that these Mt)DE mentis^ which you can access 
only rn>in the program edit screen ^ are different from the 
MODE screen described in Chapter 1. 

Eiegin an a blank Uiul ^Tien you setecl a mfKie from these 
Mode menua, the name of the mode ts r^tipied to the 
current eui^r kK!atian. 

If you select <Fiv^ you ate* must enter a number 
between 0 and 9 a^an argument to indicate ihe number 
of decimal pkji^. 
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Chapters: Applications 


Ch*pt&r 

ConlAnte 


Thiv QQHlAtns twttbr^ probl^fntt UiaI 1ficorpm«l* 

4^6cr\b^^ Jn |h# prvi^lfig chAptara^ S«v«n ot lha 
eiuin^lat ar« wofk#i:l Irom iha Homaacraan. FIva of itia 
ajcamplaa usa programs^ 


Solvinga S>^«m of linear Bquationa ^ **.****♦, * 9-3 
Solving a Systctn of Non-linear Et^uaUonfi ^^ ^ * 9-9 

Gmphinga EHeceiviac Function ..... 9-4 

EKploring Erkd Behaviour of a Slational Function .. 9-5 

A rnUypUngSmlAtical Data Graphically 9-6 

Determining Maximum Volume of an Open Box ,,, 9-7 
Simula ting Mobon with FUiamelTic Equations . ^* 9-8 

Program: Numerical Solve Eoutine ^ ^. 9-10 

Program: Numerical Integration ^^^^ 9-12 

Program: Building a Thble of Function Wlue«..... 9-14 

Program: Plotting the Derivative ............... 9-16 

Program' Guess the CoefBdenta , * *,,, ^^ ♦,. *, 9-18 
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Solving a Systam of Linear Equations 


Problem 


SolutJon 


yM the malriK ■rilbrntlJc Featura* o\ lb*TI-9l %tf 
e|r*t«tni oF klimrequaUDfii wHh upfo ilx unkruMini 
VArtibl«& 0*t«rfiifri« a matH^i rapnaodntatlDn oi m lymlem of 
fmiraquallona arllh Fouryahnawne, Ttiwi uae 1h« malriic 
inod«t ta totn Hia ayatem. 


Solve the ayatem of equAtions below by creating mairiic 
lA ! rontolnirtg the coeffldents of the varUblea in the 
equations and matrix {CI containing the conM 4 Uit vaJ uea 
Then solve the equivalent matrix representation 
[A|[j<! - IclrorlXL 


s - 

’ 1 0 - 1 -3 


: 1 


-26 

as* y-^+2w- T® 

8 1-62 


y 


75 

1 - 38 

-3 4 10 


. z 

j *' 

38 

2x+Zy -3w- 8 

2 2 0 -3 


w 

! - 

8 


1. Pre^ Imat^I . Select the EDIT menu. Set the 

dimensions to 4x4 and enter the TrilVowlrigelemenLii 
into matrix EaI: 


I 0 -I -Z 
8 1-62 
-3410 
3 2 0-2 

2. Presj IMATRXJ . Select the EDIT mmm. Set thedimeriHikafia 
to 4 X1 and enter the folkipwii^ e)ein«nt6 into imtrhc [Cl: 

-36 

75 

3S 

a 

3. Fr^ [Zodl [ QUIT ) to return to the Home screen, 

4. SinceiXl = [Al-ilCl.emiu'theeJLpre^ion 
lAl'^ [Cl 

5. Press lENTEft] to execute the Lnstmctioh. 

The result matrix Ix] Is dijpl^*d and stored in Ant. 


im 

Thus, X m. to 

E151 

y m IG 

fB ] 

a 

[i4] 

w-U 
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Solving a System of Non-Linear Equations 


Problem 


Solution 


Uh tht graphing Isitura oMh* lo uIih t sytlom of iwfl 
nunllheor otfuallon*. 


Using ihe ZOOM features^ determine how many sotutions 

exist and what the sotutlonB are for tho system 

y « 17 - 

Y = Xa + X 

1. Press [y±±] . Enter the equations aa fnnrtitifis in the 
V= Hat. 

2 . Press IZOQM] . Select <Siandard) to graph the fuiictlonJi 
in the standard defauit viewing rectangle. There are 
no apparent sioLutk^nri In this rectangle. 

3. lb display more of the gra phs press ^^QhOMJ . Select 
(Zoom Oul), l^iess IEf»iT£fti to tocsin out fmm thecenlre 
of the display There appears to be only one solution. 



4, press KpOMI - Select tzewn in>. Move ihe iruraorto the 
apparent intersection of the funcliotia Press [ENTER] 
to loom in on the intersection. 

5. Move the cursor until you ihink you have placed it 
eicactJy over the intersection. Note the values forX 
and Y d isplayed at the bottom of the screen. Press 
[ENTER] to zoom in on the graph again- 

Repeal step o until you are satisfied with the accuracy 
of the solution. 
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Graphing a Piecewise Defined Function 


Uting rvlallon«f aperotortt, graph a ptaoawiaa dattnad 
function whose charactariaficadlffar OMr certain valiwa of X. 


Problem 


Solution 


A pnrkirkg rhargen £1 fiO for the Hrat half hour for 
parkLng. 11 (!>i &0 pertce per addItiona] hal f hour (or 

fraction thereof), withamaxiniumaf £8perday. How 
long can you park for £3? Fbr £5? 

The funcHon consifits of fourficgmonty^ where Y Is the 
parking chaige in pr;]iind 3 and X is the dme in houra. 


Y ^ 1.50 

for 

Q< X s .5 

Y = 1.50 + .60lnt(2X) 

for 

.5<X<5.B) 

Y = «.00 

for 

5.5 s X 


Using relatjonai operators, these sogmcnis can be 
Combined into the single function 


i6<b<XKX 5 (1.S 4- iTii ^ ^ 

L Press IMOD£l . Select (Dot> when graphing piecewise 
functions, 

2. Press [y 3-Enter the expression to define Yh 

3. Press IRAWSEI . Enter new ues for the RANGE 
varlBbles; 

Xmlnx::P Ymlni^n Xru=i 

Xmax = iG' Yhiai=]0 

SCKtsil yvsi = l 

4. Presa to display the graph. Um TRACE lo 

determine the answers. 
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Exploring End Behaviour of a Rational Function 


Problem 


Solullofi 


Griphlcelly dolormlne thooniJ OehivlourDf m retlDnal 
funcIlDii. End behavfour leihe bolriavlourof the function vMfien 
IK'lftlefye. 


Gmph the function 

V = (X» ~ 10X2 X + 5D); (X - 2) 

Observe that the end behaviour cifthe function very 

similar to the behaviour of the funciion 

Y - X^ 

h Press Seleet the default modes, 

2, Press jfm t Enter the eicpr^ion to define Yi, 

3. Press E^QPh^l . SeJeet toip^ph the funetlom 

in the standard default viewing recUiigle. 

4* Press LZOC^MI . Select <SalFadora). Set XFiict to5 and 

5m Press [ranseL Set Xicl and Itel to 0 to elunmate the 
tick marks along the axea 

d, Prefis ^oi^ . Select <Iocm Out>. Leave the cursor 
positioned at the centre of the graph and press 
lEKTERL 

7* out again. 

8 . Ib see th e effect on the liAKG E variablea, pr^ 
IRANGEI and notke the new valutts fnrXinln, XmBRp 
Ywifi, and Ykmut. 

9* Press l2fidJ [GRAWL Selec t IDtaw FK Enterthe 
expression X* and press [^TEhl 

The fuitriion X- Is drawn uti the graph with the 
orkgina] function Yl. Notice that the end behaviour of 
the original fiuiction very similar to 
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Analysing Statistical Data Graphically 


Problem 


Solutlpn 


Uh th* graphing iai luru of Hi* T1-A1 ta aum Ina a alalltlica I 
■nalyals. 


Using Lhe stJilisEieoJ anaJ^Fsispixibleiini defined an page 
7- IS. ropy each regrcsston equation tg Xhe Y= li&t. Tlien 
ptot the data points on a Hcatter plot. 

1. Enter the data desetibed on page 7-lS. 

2. From a blank nn the prg^ Tgn^j 

ISTAT], select <UnFifirg>» and tJien press 
pcrTorm a linear regression analj^a 

3. Press If necesaary press [f^V to cloju- the 
eiKpreiuion in YL Press rvAR$T > select the LRmenu, and 
then cvOlect <Rag£0> tocopy die regression fi^^uatlon 

toYi. 

4. Repeat steps 2 a]id ^ for Ln lUg and YSp EicpRag and ¥$. 
and PwTftvgandY-i. 

B. Presffl |RA MGE| . Set the RANGE variahkg to; 

Xmln^O Ynilii=0 Xn*=l 

XmaxslOOOOOtl YmaAslHD 

XkI-ICXKKM) 

6, Prgfts (ST51 lgrATl. Stdect t he DRA W menu. Select 
< Scatter > anti then prera I ENTER] to pipt the stalistf Cal 
data and the regressjon curv'es. 
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Determining Maximum Volume of an Open Box 


Problem 


Solution 


CAlcuUte the miKlmum volumi ol wn op«n box gnphluliy. 


Fbid & sheet of cardboaitl to fomi a box of maximum 
volumt^ by removing squaroB of equaJ size from each 
comer If the rardboard JaL by W and the sides of the 
square are the funnula for the volume (V) of the box to 

Vo a-aX)(W-2X)X 

Speciflcailyi calculate 
the rtiAxlmum volume 
posElbLeforaboK 
conatnicted from a 
aheetS,&cniby U,(to!i. 



L Press IVa] . Enter the expression to define ¥ L Use 

2. Consider the domain of X, An X leas thangreater 
than 4.25 cannot occur in this real-life problem, 
although the function Ls defined for values less than 0 
orgroaterthan 4.25. Likewise, any values of V 
(volume) less than Oare not possible. 

Press IranqeI . Change the RANGE variables. 

Xmln-0 YhilnsO XfH = i 

}(max=4.2& Ybiax^lOO 

X««I=:I ViclElO 

3. Press IgraphI to display the function. 

4. Press ITPA^ . Move the curaor along the function 
until you have identified the maximum value of Y 
(volume). Ymeanzoom in to obtain desired accuracy, 

&, With thecursor on the maximum value of Y (volu me), 
press [arid^ lQUiTl to return to the Home acreeti. Enter 
aw6-2Xand press lENTEftl todeteimine the leng^o f 
one ^dc of the bene. Enter tl-2X and press [EttfTERl to 
determine the length of the other side, X ia the height 
of the box. 
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Simulating Motion with Parametric Equations 


Uta tHupa^of parafnatrlc aqualloni lodascrib* two 
dllfaranl objocla ifi motion. Dotonnfna whan ttia twoobjocta 
■nclowil. 


Pfoblam The first object Ln mcitiDn is a person riding on a Fbnis 

The Fbrna wheel baa r diameter of \2 metres and 
is rotating anticiocJrwfiw at a rate of one revolution every 
12 sMonds, The foLLowLitg paraineulr; equation de^rlbe^ 
the Location of the person on the Penis wheeL, where T is 
time, r lathe radius, cr is the angle of rDtation, s la the time 
Tor one revolution, the boltfim ccntn of the Fijrrfs wheel 
is (.0,0), and the passenger Is at theiiglinnost point (€> 6) 
whcnT s 0. 

X£T) = rcos^j where fl = tfiVB 

Y&}~ r+ 

The second abject In motian is a ball thrown from a 
height level with the bottom of the flenis wheel, hut at a 
distance(d] of 26 metres to the right of thelKHtom centre 
of the Fblris wheeL The baU is thn>wn with a velocity (Va] 
of 1& metres per second at an angle (A) of 60^ from the 
hoji^nntaJ. The following parametne equation describes 
the location of the ball, using the same parameter (time 
Tjaa the Fhrrls wheel. 



SaiidlQn L Preaa T^PeI , Select < Radi;fafam>,and<Sifnui>. 

Sbmiilaneous mode simulates what is hat^tM^ning with 
the two objects in motion over time. 

2, Freaa [RAMGiEI . Set the HANCtE vanahles appropriately 
for this real-life problem. 

t^ln=l) 3 Cmlrt = —7 ¥miri =0 

llvi»=:l2 Xmmx.^21 Wiuj[=2^ 

T^taps.l XkI =3 YiCl =3 
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SoluNcifl 

(Continued) 


3, Pre^ ^], Knti^r the oxpraaiorw to define bMt 
pArametric equaiiun^ 

MlTt±6coaffrr/§} 

ViT:;=eH^e«in(7rT«l 

XaT^26^10TcOTeO^ 

YZT-lOTainOO'^fiT* 

4- Press (GRAPH [ to itmph the eqMatj{>its and watch 
closely a»thcy are plotted. Notice that the ball and 
the pasengeron the Fi?rris wheelappearto be closest 
at a time when they are near where ihe paths cress in 
the upper right quadrant of the t^rris wheel. 

5. Egress fRANGEt - Change the RANGE variable vaiiiesto 
concentrate oh this portion of the graph. 

ThilnaO Xinln=0 Yhiln =fi 

lhiiK-3 )(maR=€ Yhiu=:15 

Xiol=l tic(=l 

6. Press PfRi^CEI . After the graph igpiotted, uregfl IW\ to 

move near the point on the Farris wheel where the 
paths cn»a Note the values of and T 

7. Press [¥] to mow to the other cuttc- Note the values 
of Xand Y (T Is unchanged). Notice where the cursor 
is located. This is the posidDn of the ball when the 
person on the Fdrris wheel passes the intersectlon. 

Prew H to move the cursor along the curve of the 
ball lo the Intersection, and then press This ^the 
passenger's position at this time. 

Using the TRACE feature of the T1 - &1, you can, in 
effect, take' 'Snapshots" In time To explore the 
relative behaviour of two objects in motion- 
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Program: Numerical Solve Routine 


Thltpragnm ueat bia iN«wton^naph«on mailiod lofknd iha 
roolfl (larQi)Dr ■ funellan numarically. 


Prot>lem 


Solution 


U»e the graphing featiuiea of the TI-Sl to find the rQot3of 
a function. 


SpediiCtidly, caJcubite the solution to the equation 
- 3x=0 

The procedure condslsof: 

• Graphing the function ffx;)- - Bx. 

• Usir^ the TRACE feature to identify the rii^rt 
approximation of a mot graphically. 

• Iteratively refuujTg the root edtiniadon in a prt^tram. 


1. Enter the pro^^m . 

Preml NEWTON 
: (X^7iax-XinJn)/100 
*0 
U+l 

iLbl I 

:X-Vi/^Oeriv(Yi. 
D>+R 

i i f aba {X-R)^ab 
a (X/lElO) 

;Goto S 
:R+X 
:l+l+l 
rGoto X 
:Lbl 2 

tDlsp “R00T=“ 
rDlsp R 
iDiap "ITER-" 

iPI-sp I 


[nlliitll£« delta fur ND* *f1v 

Initialise coiinter 
Begin loop 
Cakulatea new root 

Tbst 


Use tool as new esfimate 
Increment counter 
End loop 

Display root 

DispLE^ iiumbor of iieraiiona 
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SolufkHi 

(CfHitlnue<0 


2. ttetum to theHom-e screen by pressing tOUITl. 
Press (WODE3 . Select the default modes. 

3. PFeto Enter the expressioji to define Vl Use 

4. Press I■ Select fStAndsrd) lo ^raph the function 
tn the standard default viewing rectangle. 

5. Press i^A^. Move the cursor to one of the roota The 
variablesX and Yore updated as you move the cursor. 

6. Fitimablanlt lineon the Homeacreenn press jPTOMl . 
Select < Puml > and Uien press liklERf to execute the 
program. 


7+ Press FTFIACEL Move the cunior tn the other mot . 

8. Prom a blank tine on the Homegcreeii, [uesB fEWTtHl 
to execute the program a§[ain. 

The results are: 


ROOT= 
I TER= 
ROOT- 
ITER= 


.619061?8«7 

€ 

1.512134552 

8 
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program: Numerical Integration 


This prognm uim SMnpion'fl rrathod 
InkvordioVBlunctlDfi, 


Problsm 


Solution 


BatlinaU* thedefitilte integral 
0fl^6x»)dx 


1. Enter the piDipram. 

PrEiti2:SiyPS0H 
:AII Off 

:Dlsp *LOWER LIM 
IT- 

jInput A 

:t>lsp ‘^UPreR LIM 
IT- 

:Input B 

:DI&p ‘N DIVISIO 
NS- 

:Input D 
; 0 +S 

: C B-A>/3P*W 

jl+J 

;Lbl 1 

;A+g(J-l)W*L 

;A+ZJW*ft 

1 tL+e)/2-Hi 

= L+X 

:Y;*L 

:M^X 

:Y1+M 

r Vl*R 

:W<L+AM+R)/3+S^S 

;iS>tJ.D) 

^Goto 1 
lOiap “AREA*- 
rPiap S 


Turn off aU functions 
Input lower Lknlt 


Input upper limit 


Input number of divisfona 


InttiaJUe of ajreaa 
Cakuinie width of dlvtiw 
Initialifie<N»unti?r 
Be^ktop 
C^tJculatc left point 
Calculate ri^t point 
Calculate middk point 

Wuc of function at left 

VUue of functicMi at enkidie 

Value of function at right 
Sum of areas 

End loop 
Display result 
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Solution 

(Conllnuod’) 


Z. Press Enter the expreBwxn to define V| . Uk 

6-exA6 

3- Press [H^GEl . ChanBethe RANGE variahle vidiip* 

»tmln = -l enins;-10 Xm = l 

XmM=2 vtnixsiO 

Vtel=l 

4. Fmm a blanfc Uth; on the Home screen, press IPBGMI. 
select«P»tint2>, snd then press lENTEfll toexiecti te the 
profcram. 

fi. When the prajpam executes, enter the lower linUt (0), 
the upper limit (!}, and thenumher of divisions (32) In 
response to the prompts. 

After calculating, the result is displayed. 


AREA- 

4.9$99R9a81 


increasing the number of dlviaiona increases the 
accuracy. 

6. Display graphically the area calculated. From ablanlc 
line on the Home screen, press End] 1 DftAw I and select > 
<Sn«de(>. The completed expressian la; 

Sriwle(0,Vi,1,A,B) 
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Program: Building a Tabie of Function Vaiues 


Problem 


Solution 


Thit pnigwm cmitoi m tiblo ttlal mip# # portion of m 
tundlofl's tfomiln to lit ninp*. 


Creates tabl<^ of values fora function. 

Specifically,createthetableforXoqtialto -10, -0, 
Br 10 for the function 

Y = 4 - X? 


The program calculates points on the function anil stores 
themaaBtatlsticaldata pointiL Etusesa 1X2 matiix to 
display each point as it is calculated. 


L Bntcr the program. 

Pr em3 1 FUNCTBL 
:Disp “XMIN” 

: I nput Xniin 
;Disp ”XHAX1 
:Input Xmax 
:0isp *H POINTS* 
;Input N 
:Di spGraph 
:Pause 
:fin 2 
:C!rStai 
; 1+Arow 
^ i*ACQ ( 

:l+l 

s (Xmex-Xmin>/{N* 

1>+S 

;Xmi n>X 

:Lbl L 

:X+{Kj(l) 

jVi*iy}U) 

:X+[A](1,1> 

;Vl+lA] tl.2) 

;Gj 3 p [A] 

iPause 

jX+S*X 

sIS>(I,N) 

■Goto I 


Input Xinln 
Input Xmax 

Input number of points 
Djjiplay thegmpb 
Set mode 

Clear statistical data 
Define matrix for display 

InitLatlBe: Ccruinter 

Size of Interval 

Beginmng point 

Be^loop 

StoE« values assist data 
Store values In matrti 


Next point 
Check for Xmiix 
Bndloop 
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Solution 2, PtBss Enter the c-xpfesaion to define ¥i Use 

(Conllnuod) 

i-s? 


3. Frtjm a. blank line on the Home semn, press DPf^mI. 
select <PTBm3^ and thenprera [ENTERI to ejtecutc the 
program. 

4 . When the prt^grsjnexeeq teK, enter 10 ), kitiu 

(lOJ, and nuinberor points (2l)in re^sponse to Uve 
prompts. 



B. Press lEKTEgafter the graph Isdldpl^yed. 

fl - Press IgNTgi^l after each point ia dispUyed. 

7, After the progrom haseamruted. press I5i^ [STATland 
select < Edh> from theSTATDATA menu to review the 
table. 
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Program: Plotting the Derivative 


VMM pKHirftm d*fnoii«lntai th*r«1«tloni^lptntw««o tairganl 
If n«« ai polnti iloftg a luncliort ami iba flnl daHvail w af a 
Kincttoitx 


Probim 


Sohitlon 


Uaii^ the DRAW features of the Tl-Sl^ raloilate and 
draw the tangent lirtes for a function end plot the slope 
(first derivative). 

Specifically, using the default MODE settings calculate 
and draw the tangent lines and slope for 


V as stnX + 2 


L Enter the prcMpom. 

Prem4;TANG€NT 
:ClrOraw 
;Di spGraph 
: Pause 

:Dlsp "N POINTS" 
:Input N 

i (Xinaa-Xfni n) /N+S 
sXmtn+S/a+X 
t (Xriiax-Xinln)/IQO 
4E 

:Lbl 1 

:NDar< vCYl,E}*M 
:PT-On(X,ll) 

:Yl*Y 

iX-lOEM 

:Y-10EII+B 

*X+10E+C 

?V+l0EW+0 

ainetA.0,C,D) 

:Pauao 
:X+S+X 
Hf XcXmax 
;GotO I 
:Disp “END" 


Displ^ the graph 

Input nunibcr of points 

Calculate sl:2e Of Interval 
l>enne beginning pc^int 
OaJiculAteepflOon for Nbadv 

Begin loop 
Cahnilale slope 
Plot slope of tan^nt line 
Store v^ue of fimctJan 
Pefuie uingfutt end points 


Dmw tange ni Unc 
NextX 

Check for r^t of graph 
End loop 




AppUcailoiLfi 










Sdluilon 

(ConUfiu^dl 






2 . Press 1 ^ . Enljcr the expression to define Vi. Use 

ttlnX+2 

3. Press JFlANG g] , Enter values far the RANGE variables 
appropriate for the function. Use 

Xinln:^-0 nfiins-2 Kr*s = l 

Xniu = ^ YmuM~4 


4 . Fromabtaiik Unc on the Horne scirem,pn^[P^^. 
Select <P!|pTi4) and then press tEjMTgg] tae^xecuiie the 
pro^m. 

5. A graph of tlw i^ne ourve t& plotted iminediate!y. Press 

m m. 

When jMi arc pnKniiitcd, cnufr Uw mtinber of points (20). 

'nie first tan^nt line and apalnt representing tha 
slope are drawn on the graph. Press [fNT^Hj to plot the 
next tangent and slope. Continue until the message 
END ts displayed. 

6, Press [SraphI to vlewthc naultlnggraph. The plotted 
sJope points represent the ruret derivative of the 
plott^ function, which for sin X+2 is the function 
cos X. 



Applications 9-17 
























Program: Guess the Coefficients 


TTilt prciinim Qfi|iht ■ fuiwikiil wfiti widamciwfllcltfilt, 
gu«t» coafflclanls. 


Prablam 


Solution 


Enter the pnogyain belowp which assigns random integer 
coefncients between I and 10 to the fiLncUon 


aalnbx 

The prognun dlsplayB the graphs and then you uy to 
guess the cwffldenta 


I, Enter the program. 

FremSGUtSS 

:Rad 

: -AslnBX*+yi 
: l^Part 10Rand+l+ 
A 

siPart lORand+ 1 ^ 

B e 

i-CsinDX**Yi 

iO+C 

:0+D 

i-2]i*Xfn l n 
:2ir+Xinax 

n 

i lO+ytnax 
:tt/2+Xsc I 
; PI spGraph 


Set imxte to Itadians 
Store tdjfet Tuncdon 
Generate Lst coefficient 

Generate 2nd coefficient 

Btcpre yoLLT function 

Set the RANGE variables 

Display the graph 


2* Fiom ahlenk line on the Home screen, presa 

Select < PigmS) ind then preae lEWTEHl tft«!ecutethe 
program. 

3, The graph is pLotted Immediately (Since your 
function has coefficients of 0, it graphs "on^' the axis.) 

4. After you have worked out what you think the 
coefDcienta are, return to the Home screen. 

6. Store your guesses In the variabJea C and D and press 
IGflAPtlj - 

fl. Repeat step b until one functLoii Is graphed on top of 
the other. 


Applications 










Appendix A; Commands 


App«iidlx 

ConlsntB 


Thl« I ^Is lh* oofnmsndB IhB i mi* ■vBlIitvl* on Ih* 

Tl-W. 


Tkble of Oinunonda. 


A-2 


Comman^tn A-1 









Tabl« of Commands 


Ths eomminda on fcha Tl-ei Induii^fuAOttonft, wtilch return a 
flingle v«lu«andcan ba uwd in an axpnulon, and 
trittrucllona^ wh^ you on a blank llna and wfildi 

inlllalv an adton. Tlii F or 1 In lha laal oolumn bdlca^aa Sf a 
cofnina nd li a fundlon or an ImatmctJoiL Soma^ but tiotalli 
commanda han argumofila, which are dafinad 


Commands and 
Argiimanta 

Raault 

ManuiKBys 

fn 

PBQa 

Abaolule vaUie: 

Etotiim» ahaoiut^ value 

(SSiSItABS) 

F 

abaoj^/ 



Z-2 

*^rgl: exprefislftii 





Rf^turnsof^/ plimnrg;^ 

a 

F 

nrfjl + crfftf 

Aiddji Tnatrix pkem^nta 


2-2 

•elp^/: 4!Xpirci9fiU>lk 



e^6 

ormatrlJE 




expit^oii 




or matrix 




AfWMf 

Uiu^lect? sB functiatis 

[ V-wik] off 

1 

^nnaJ'fiwnpnfii 

tM 

< All-on) 

3-lft 

All/>n 

^3ottaalk Tunctlonaln 

iindiLY-wiBilON 

I 

• njUBXgumf'nty 

Ym USt 

<A»W3ft> 

3-19 


Detetes »tl drawn elatiiiitts 

gSaitPHAWl (C^rOrawI 

^ 1 

^no BnjtimcrLts 

Ctofnagrapti 


fi-4 

CMoina 

CicBTs siTO&n 

IWGWlECWTffTOMitm 

^ 1 

•rKkarguTTwnia 


<ClTHama> 

fli-33 

C^rStat 

Oeani current sLiliftJcai 

(SiiUgrATjDATA 

1 

*PDatgyjTii»iit« 

data 

(CtrStat) 

7-3 

Connaclad 

Seta Itindc Uk C<MUVH±ed 

|PRSIgi]EOITtMOO€l 

I 

■ no arguments 

\ine greFti in a prugnun 

@RAPH CConnaclad) 

8-Hl 

oo^anri 

Rntuma cosine of ar;?; 


F 

•argl : axpresicm 



2-2 

ona-^eiTj/ 

Etcluma ai€f?oisine ijf nrp/ 

BFg]ioos-'»i 

F 

•afTfl/t -I S 



2-2 

fiHLpimslon s 1 




ooahar^i 

Returns hypi^^rtMlic 

|UATmH¥P<eg*h) 

F 

■OTyJrOiprEsiHion 

cosiwof nr^/ 


2-7 

OMh ufpl 

Retunu hyperbolic 

|MATH|HYP<CO»»i-’> 

F 

■oTSp/: cxprejjtslnn 1 arceoaijie of 


2-7 

Cubfr: ® 

Retums c«i» of uTgl 

[HATH] MATH (>> 

F 




2-4 

CulK Tool: 

Hetuma cube rcpOt of aryf 

[BSrfl]MATH 

r 

•aT^/^€!X|k reason 



2-4 


A-2 C^^mmand.^ 














































Comminds and 
Arguments 

Result 

ManuiKays 

Ffl 

P»0« 

u«a 

iinifl incxk" To l>egptt' 

l^nSH] EDirlMOQEt 

r 


Bvillng in B |arf?prmm 

NUMBER iD^} 

S-16 

lipfSnH'i arfil * 

LniL'ipi^tx y rpl ■Adj;!|£rv4«^ 

1MATH] math <"> 

r 





iMtanii 

Ketumad^t^rmirinfir 

IRUSJffiRl MATRIX <{tol> 

F 

iiuiirix 

tirgl maLrix 




mrnt/fagEr^ 

|WfiM]ED1TL^^J(fO 

1 

•mtSKiffir tojcL 

^UQtaiion-mATlci not 

■ DtBp> 

S-12 

mQ9is»^\ must 

diifplAymi 



inriudc? quotation- 




milks 





Displays value kn vniT^o^ 

|PBGM|EPIT |PRGM]IJQ 

1 

■tWrluftiii': Tnuiabtp, 


<CWap) 

e-ia 

nmtrix. 




c^mpntr stJtt clmta 




pi^tni 




DlipGFBptl 

Displnyn gmph 

LPflQMJEDrTjPHSrtfVO 

j 

•nQftfi^mon.U 


CDiipGruph? 

*1-13 

DjfipHomB 

Dlfplft^'ft IfomeiotMFh 

fPRQMI EOFT [PRGMKra 

1 

•noair^taii'Aifii 


^Di&pHmrwl 

S-J3 

nivw*rtn: o/yf-tfryS 

SctLirnKfiTg/ divided by 

s 

F 

* ary): t^xpression 



3-2 

twprt^ftikm * n 




Dot 

Sets hiDtle lu lytA grn^li 

IPRGMJ EDIT [MODE] 

I 

■ nf> KTitumentfi 

dteplsy In s pmgruii 

GRAPH COo1> 

8-16 

DrawF ,<kiiiLiCTunt 

Drawi>/Fj jkK iow on Risph 

[griaUDRAW] <anwFJ 

1 

*fltnrtion : runrtkui 



B^T 

in iFETlUdl ^ 




DScf i<&riaJbi*f,ar]fi ^ 

KubtTurts 1 rmm vfduin Ln 

EDIT IPRGMICTL ( 

uty voitd^k compiiresto 


8-il 

fnr upaUtc 

Bkips nrxtcomjnuid 



: c-xprcrs^tm 

wlieu t>uriaiK|e < aryf 



fflryl 

Rcturtue ru^dte ory/ 

[gndlio^l 

F 

*argl : cxprvAi^ron 

prnwr 


2-2 

End 

l^dA prtHtmn 

ITOGM] EOfT [PRQMI CTTL 1 

*nntif!fpunt!ttl5 

rcturtia- 111 railin g pm gram 


S-Jl 

Eng 

Setamndirtd ^ngLmn^iing 

IPRGMlEDITfMOQEf 

I 

■iKf argnnifnls 

dlapii^ In n ^leogmm 

NUMBER CEfig> 

8-J6 
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Table of Commands {Continuvd) 



Cornfnandsind 

Arfiumanta 

Reaull 

Mgnu/Kflya 

F/1 

Pig9 

afgi = ars£ 
•aTjft : expr^siidon 
e3fpre«rion 

ReLurrui 1 if ?inrf - arg^ 
Hetujr^ 9 if 

|3nai[TE5Tl<^) 

F 

2-10 

ExpRe^i 

AT^pmciits 

Performs exponential model t^d] l3TAT{CAiC 

regrpsojonanAl^ida 

1 

7-8 

*ar^/: mfpreaaior. 

(0 ^ intFgor £ 69) 

Returns futerbi of 

|HWR1VATW<I> 

F 

2-1 

FlJcd^J 

fcntegET 

miode te Fixed display 
wlthdt^J decimiJ dlgiiR 

durmgpn^^’Bin rafEeiLtlon 

IPflGM] EDIT |M06E| 

NUMBER < Fix) 

1 

9-lS 

Fk^l 

*noannirnenti> 

Seif mode to Flnatlng 
display In a program 

rf>^dJlAlEDIT|^0{}El 
NUhlBER <Fh»l> 

1 

FPiirt QTffi 
^arglltsKptiaia^an 

Rcliims fnrtional part c«f 
arifi 

|n^NUM<FftH> 

F 

2-6 

Function 

■nouiifUTTients 

Sel4 mode to Pimetion 
during program execution 

|t>ftaM|E[}1T[M0GiEl 
GRAPH < Fund km > 

I 

a^is 

Golciarp/ 

label O-'P, 
A-Z.9 

TYflJisfers prngTwn rontrol 
to label argJ 

IfflBMI EDfT iwasfflcn. ] 
caoio> ^iQ 

Greater thm: 
arfflXtrffS 

expfEBsicn 

*^rgS: expression 

Hetums 1 if aT^J >iirgB 
Returns 0 if ^ -ar^ 

|5fiai[TEST?<» 

K 

2-10 

GnntertJtanor 
equal: arffJ^ar^ 

*ar^t cXid^skitl 
*aT^^ exprpflcncin 

Heiums i If 

Heiums 0 If afT^J< 

j^lTESTlta) 

F 

2-JO 

Odd OH 
■no aqJUmDntli 

Sets modetoGrid Wf 
during pmgmin executton 

ll^nBMlEDIlTlMODEJ 
GRAPH <erii3 Qtf> 

1 

S-L€ 

Olid On 
*nomTttmn«nt« 

Rets mode [o Gild On 
during program exe^utiun 

[PRGMIEDIT |MOt>E| 
GRAPH <Grid On > 

1 

8-lB 

H^5t 

*iiD arguments 

Draws a histognun of 
ciurent^i duiu 

[SnailSTATiDHAW 

1 

7^16 


A-4 CommAfidK 










































Comminitv flfKl 



F« 

Arftiimantft 

RflBUli 


P»Bi 


If aftrf - DtOdse}, 

IPBGMI EOfT [PraWl CTL I 

*argi/: cjcpnnuflon 

skips next profcnLiti 

<11? 

a~io 


tornmand 



Ifipul 

IHxplayii ^ph to cxpkire 

jPF^Ml EtXtlPneMIVO 

i 

vroanpjinents 

with ciiraor duriTig pnigrBan 

<^npul> 

8-ia 


executkpn 



Input nrir/ 

Prnrapta fur value to store 

(pnofMiEixT iffl'GMi ti>5 

1 

•ar^j: any variable 

toarpi vaiiaNc duHog 

< Inpul > 

8-13 

valki for update 

prognun exeeuUon 



IntiTT^; 

Rirtums gruuiest ioioger 

rW^ATHINUMCInO 

F 

•argj : Gxpn*wnp 

conuined inarsc/ 


2-6 

rnvenie' firffS - ^ 

Ebviiiefi i b^y orgi 

o 

F 

■ciryJ: EEprosslQn # (? 

or inverts matrix 


2-2 

urwiuare tnalrljc 



6-6 

{det#01 





Eeturna Integer part 

(KOtTRjNUM^IFkrt) 

F 

*argi : expreffikin 

ofa»^ 


2-6 

ISXttario^te.aT^J ) 

Adda 1 to value in 

l^QM] EDIT (PRGMICTL 1 

juiy 

cum-pa/w to 


8-U 

variable valid 

uryf p skips next commaiid 



for update 

when txzrfobje > arg/ 



•argi: expn»t&tnn 




Lb 101^1 

Aa&i^is label nrg! to the 

FRSH] EDIT [PfRSMl CTL I 

•nr^/E UllieHl-9, 

propam commajid 

<Lt>F> 

S-10 





Le-AilhuiL wn9/<an?^ 

ReLimid 1 If ittg^<aTgt 

|giaitTEgrl<<? 

F 

•argl: expnefVIHiii 

Retiuns 0 If orffl 


8-10 

*aiyS: «cp«»«lo« 




bera than oreqtuiJ; 

Betums 1 if argl 

igaiiTEarj^ifi) 

r 

wrglsargi 

RetuzTiB d if qTy^>arg^ 


2-10 

•mjj^exprewlon 




cspceAsiDn 




UrkoCorp/ ,€tr^, 

Draws a line fnom. 

landtlomwl 

t 




6 6 

*nrgi ; 1st x vaJiue 




laty value 




*01^9; 2iid X value 




■urj^: 2jid y value 
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Table of Commands <C€ntinu»d} 



Commands and 
Argumaftts 

R«ftutt 

Mami/Kaya 

Ffl 

Pa{]« 

UnH^B 

j^rfomui liiwBx niodpl 

15ig||STATlCAL£ 

1 

■ni:^ar9umf^ni.s 

re^'Mnon unalyBdA 

<UnRm> 

7-8 

\nargj 

Wetumsnfttunil 

IKl 

r 

«aryi; > D 

loaurlthit] dF 


2-^2 

LnRog 

F^rfomui k^dtlimir 

IKSItSTATlGALC 

1 

*nQ aritumpnljs 

model FrjfrraBiDn anaJy&is 

CLnnao} 

7-8 


Returns <■! ar^I 

(TOS) 

F 

*aryj ; ^preasinn > C 



2-2 

MultipUcadDn: 

Returns drpJ mulUpUed by 

a 

F 




Z-2 

■A»^/:nprHMlctn 

M ulUpbes matrix elemcnls 


e-B 


orfHAtrlJi 

expression 

nrmmrix 


argi 

•dry/Lifxprcwkin 
(Integer 2 ^ 0) 

*arffS\ expression 
{IniegEd-l* U) 

RcLtirm number cF 
combfrutionfiof diyl 
item^ taken (iryf at a time 

|MATi4]PflB< nCr> 

F 

a-B 

N D*rl¥(flrBil, 

Returrm stn apfmixlnLiite 

[H^jMATHfNDvrM} 

F 

•(try/L expression 
in terms ofX 
•ory;f: expreiHion 1 0 

imnifl rtraJ fieri vativc of 
uryl fordelu oT 


3-4 

Nfegatluii: ^vtrgl 

Retuim negative uf utp/ 

o 

F 

•an?/: expression 

oririBiTix 

Nogateamiiinx elements 


6^ 

Norm 

Seta mode to Normal 

m&M|EOIT!MOIiE[ 

1 

•nosj^pifnents 

in a program 

MUWBER <Na[m> 


Not equal: 

Returns 1 \ittrgli^my£ 

iSf^lTESTl 

F 

*€trgj. i-xpression 
*arg^: fgepre^on 

Returns d if orp/ s ary3? 


t-m 

argl nPrtirs^ 

Returns number of 

1MaTh]PBB< nPr) 

F 

*aryl expression 
^Integer a OJ 
•(try?: exfuesaon 
^Integer ^ i1) 

jwrmutjitkvnsof rtty/ 
i tems taken angif sit a time 


2-B 

Otic- varlil'jle arudyak; 

l^rForma ond-%mlable 

[SnaHSTATlCALC 

[ 

1-Vtor 

■no IirgiLtmvnL& 

AitlAlcal analysis 

it-vniFi 

7-? 


CuJivertfttnry/,(i*y£) from 

[HTETRl MATH C P*-H() 

F 

^^try/: rvalue 
•iirg$: ^ value 

polar to rectan^pakar 
iHiLaLluu, stofoi Iti SC uhI V 


2-4 


A-6 r4>TnmAXiilH 




























Cammandi and 
Arguments 

n«uii 

Mmu/Ksyi 

Rrt 

Page 

¥^mtn 

Sets mode to hwHincUiL' 

If J:W 1’J j JlilirliTiiiM 

t 

•rboargum^nt^ 

{{raphidg In a []4xignuti 

(3RAPH <ftuwn> 

»>t6 

^UH 

*rHf 4ir^iLrnc>ilLfi 

Suapendi profnin 
execulion until 

FENTCT! Is pneaiwil 

I^RdMlEDuFF^MI 

<F^Ltsei' 

I 

Rolir 

!^ta mudu lu fblar 

IPHGMIEDliTIMOMi 

1 

• FIQH^mFnLn 

c&-nnlinjHes in m pfugmiii 

cRqiw) 

8-ltt 

F^iwcr nf l^n.' 

Retumn IfJndwd utQrgt 

gsainyj 

r 

•firyJ.cTipre^on 

power 


z-z 

INkwcni: niT^J * (tr^3 

fi-scpTB^sUiti 

•di^ ejtpiT4Hion 

HutuniB urgt tailed t4i 
dtt?^l>owc5r 

E 

F 

2-a 

PTChglarp/ 

•diTj/;ii vbJui! 
■di^^y volup 

Ctuuiges puknt at 

l^tPRAWHPT^tmO 

1 

PTrOfMrtirii/^appc?) 
*tirgj : x ¥alue 
•aryit. y viliue 

Elnmcfipe^kni at 

ISig]tPHWWl^FTQIf(> 

1 

FT-OfiidTSf/.diTj^ff) 

: E mlijc 
•fljV^yvalu# 

DrvWa puint At 

ESaHORAWXPTQfQ 

1 

5-6 

PwrRag 

*nn 

h>rfcittm power mndel 
regm^ion 

la^LSTATiCAlC 

tF%rRs0> 

1 

7-6 

R^P[aT7/,ung^ 
•itryLxvnim 
•nrffS] y valur 

ronverts (<irjj/ ^tugX) from 
redmiigLibir tu pobof 
notfttion, fftom in R aod $ 

IhUIHlMATH 

¥ 

2-4 

Rad 

Seismpcte to KadiaR angle 

IPRBHl EPfT [MODEI 

t 

•fill arguments 

setdiiglna progtmm 

NUMBER <nAd> 

a-ie 

RAdiAfi; on?/' 

* ■p^tprmukm 

Interpietaar^f AS rvtlB.n5 

<r> 

F 

2A 


CoiiiJDUiii& A-7 





























Table of Commands ^continued) 



Canint«nd« and 
Aryum«iit« 

Ra*ult 

Mnnii/Ksys 

Fft 

P»S^ 

_ 

RafkI 

•IIP vi^men(9 

Rcturtua runJutn number 
>riancl< 3, seeded from 
vbJH e 111 Rand 

IMATHIPflB (RandJ 

2-8 

Rflct 

Sets made uo kcetan^lnr 

IPnGMlEDiTFUOOEl 

f 


co-onltnalea in a propam 

GRAPH (RKt> 

8-16 

Root: QTfff ^ 
■at^/:cx^ttmi£Lun 
•of^ expretwion 

Betums OTp^TOOt of nTpf 

0O 

F 

2-2 

ftound(ar7/,a7i^J 
cXfKttrAtioh 
or matrix 

*arg^ Hol of dccimml 
plifcreitOs intenpr 

Returns arof roumled to 
number of dpclnulfl 
inorpS 

RGiiJiik edemenbi of TTM^ 

JMATh|NUM(HoumM> 

F 

2-6 

6-6 

RmvSwap^nEti/nLr, 
fWJ,TOWf3 
•matrir: iqatrix mine 
•rouri: fspimsLdn 
*itrti£f: expfHSBjDn. 

Swaps rouyl of muimLi: with 
rowTi?, stores In reault 
maiilx 

jMATRXf MATRIX 
<RowSwap(> 

F 

6-8 

Row + {nuztr^rmy^y» 

Addsrou^i of i?uifrix-to 


F 

rowSn 

*Tiuftrir: mpJ;rix nmne 
•muJ ; idcprefijoti 
* roifl?: expression 

rmu£. stores In roujr^al 
reiai-lt matrix 

<R)QW + (> 

6-& 

row] 

*«Ealar: exp>r««l<in 
■nuttrif: matrlEiiBjnp 
*rOTiJ; expression 

M iiIttpUes rffw of matrix 
by scalar, sSoms In roxcj 
of resutt matrix 

(MAYRKI MATRIX 

F 

6^B 

* Roiif+t*noior, 
j«a^rir,rowV, 
routf) 

•jn^oJar: eipmi^n 
*ffldrrj£^ matrix fUAve 
•rtnc*/^ expression 
■rmt^ ifX|Km&iofi 

MultlplieAmtrJ of mdlrtf 
ACTEElar, piddaiwdt to 
rotof^ sioivs In muifdf 
result matrix 

[RKYRK] MATRIX 
<‘Riw+(> 

F 

6-e 

8cal1ftf 

•no xnp^menls 

Draws a staiier plot of 
current stat data 

IgHaitgTATlPflAW 

<Scatl*r) 

1 

7-16 

Scl 

•no argnnK^nifi 

Sets mode to ^lentJlic 
display in a program 

[PROM] EDIT IMOCEI 
NUMBER <S0i> 

] 

8-IQ 


A-B OfinmAnitN 




























Ccfnm*rHS&«nd 

Arg^fn«n1« 

RsbuII 

MsnufKayi 

F/l 

Pftgt 

SaquftftCA 

*nou^mf^nt» 

SetJi lo Sc>[|ii€ntiBl 

plottUiK In a prognun 

JPMSH] edit 

QHAPH <3«^LMiWft> 

I 

8-16 

&l1l<fe(aTyJ,qry^, 
arff3/urif4,arpJ^ 
•ar^ifuficticfi 
•417^; runctkMi 
*oryJ; txprcaslort 

Shades arcA abcpvT 41 ryj, 
below ar^, 
withr«jlo1ilLlDn arff,% 
fo fight 

^gUDRWW] <Sliada{> 

r 

5-8 


(optiorul] 

•Qr^;«cpres5tluii 

(nptioiiiJ) 

expreMiiin 

(o|itjomU) 


Sfmul 

arguments 

Seti mode to Sim ultoneous 
plottliig in a pnjgmin 

IPHqk;^ EDIT 1110150 
C3RAPH ffiimup 

5-16 

tin BT^i 

•urg/: expression 

Siitiiriui sine <vF ^rffl 

mu 

P 

2-2 

-Is 

lietuftts anc^dne of arp Y 


F 

2-2 

expression s 1 

sinh arffl 

Returns hyperlMlir sine 

|MATHlHVP<slnfi> 

P 

■dty/: expreaslnn 

ofatp/ 

2-7 

9lnh-^ arff^ 

Betunw hyperbolic 

|M ATHj H yp < sinh “ 1 } 

F 

•□t^/ieKpfeasEUjn 

arixinf^ of qrp/ 

2-7 

SqUiUerDot: -/dip/ 

Retums sqiujv imt of 


F 

•OrptlelpFcsalpn 2 0 


2-2 

Squaring; arg/^ 

Upturns itrgi muliipliod 


F 

*tiToI ; expre^nn 

by it^lf 

2-2 

or mstrii 

■SqtiAFRS maLrix 


6-6 

Stop 

E! nd& progruni cDeerutinn, 

IPnSMj El>jT|t^M| 

I 

■no iigiuuEntB 

rety nu to 1 iome serpen 

CTL <3fc^) 

8-il 

Htorea value: 

Stores value of uipV Into 

jSTC^ 

1 

argl-*argB 

voiiahle, mitrtic 

1-20 

■urpi; expression 

eleniEtil^fl). or stat data 



varabJe, 

podnl 


7-ie 

mttrlk, iTiKUtx 
element^ or staL 
clata point 

Store exprei^n lo 

StoreflExprewinn to 

ISTD*-] 

1 

¥»ltet: 

fundJoiiorpY in Ys ILA 

3-lB 

’^'cizpTiRfin^ ”* itrgi 

•*i|7raart'iffd: with quotes 
■arpY; f kmetion in V- il^ 




ComiiMUidiL A-d 



































Table of Commands (Conttnuad) 


CommanclQ ind 
Argum&ntft 

0«xuH 

Mm/Kaya 

FA 

Pag* 

Subtractkm: 

Reluim tubtrocted 

0 

F 

tirjfi^^rgS 

fromoTipi 


2»2 

expression 

^if bUd^ moLrlx 


6-6 

ur matrix 




expressloii 




orniHtrix 




lona?^/ 

Heiurnii tangent of argl 


r 

: exprewdon 



2-2 


H^iinu ait?tddgi^jit of 


F 

•q^ir/ r fqrpfeaaioii 

di^ 


2-2 

UnPorpi 

Rctunu hyjKilwlir 

[lyiXrniHYP <t«nn> 

r 

•atJfftzvxpttrssLon 

tungpnt of af^i 


2-7 

tinh"’' 

IteiioTia hy pef bdlhr 

]MATH!HYP<liinti 

F 

•qrsrh —1< 

omAii^ntofdTxr/ 


2-7 

expnsakpii < 1 




'nmiispottitk^n: 

ttiuiapcMPs clGincdta of 

|»ftTftJ(!MATfllX<T> 

F 

*a»ip7'nwtrtot 

IflOtflX 


e-fi 


dorti statixtikml dnUk 

gSHlCSTATlEMTA 

1 


In. nitt^rar dldmentii 

< xSo[t> 

7-6 

xyUni 

DrmwsallnG pidi of 

(Snd|t6TAr]OBAW 

1 

*nosnpiTnenCa 

current tut dxtA 

<KylJm> 

T-16 

Xiff-ori 

UnaekrtBIlth parometris;: 

fiindiH V-wubI off 

t 

•noafgujm^nt^ 

Gquptlon pdlrlfi Ya list 

(XriT'OttJ 

3-10 

XriT-On 

Sdiceid nth twnunet.Tic 

j^|V-»As|ON 

t 

•naoTgumeiiLB 

et]uxlioTi piiirtn tial 

<X(fr-Oft> 

a-19 

Vn-0» 

Uiuelect5 nth funnkm In 

^jlY'^nlOFF 

1 

*iiaaq[unieffitB 

Y> IM 

fYii-Dfl> 

3-lB 

Yn-OP 

Selects nth function In 

[gtndllV-WFtalON 

J 

■nd ii^iuuenta 

m 


3-L» 

ySorl 

SoTtii fdtdtiatlcol doid 

ESiailSTATltWA 

1 

•ncktntiidipnta 

In Older ef Y elements 


T-6 
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Appondix B: Reference Information 


AppBfid^x 

CanItniB 


Ttili ippafidispnivklM tupp^anmitBry lnforni«tlcm1hit miy 
bfl h«lpful »yDU u» your 71-^. II IncludaB procAdurti Ihtl 
miyholp you correct pro^ilami wHti your0d(CulBt4rarKl 11 
dBBOrIb*! 1h« wrvico and wimrity proifldod Py ToaII« 
Imtnimfil*. 


Battery [nformation ^^ d,^ B-2 
Accuncy [nformation , ,, 4 1 , • B-3 

Error Oonditfons..............._......... B-4 

In Case ot Difficulty . * * * 

Twi>-Tfear Wmanty ^__*. *. * B-8 
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Battery Information 


Knowing Whon 
to Roploco the 
Bettorifls 


Effects of 
Replacing the 
Balterlea 


Replacing the 
Batteries 


The Tl-SI If wi 4 AAA a Flu Fine bettertes 


A^s the hettenea run down, the dL'jpley hegin^ to dim 
(especially during calculations), and you itiuat adjust the 
contrast to a higher setting, if you firui It necessary to aet 
the contrast to a setting of or you wiU need to replace 
the batteries soon. 

The calculator cannot hold data in its mentOTy when the 
batteries are removed or become dischaiged. Replacing 
the hatteries has the same effects as resetting the 
calculator. 

Ihreplace the batteries, fallow these steps; 

L T\3 m the c^eulatoroffand turn it over so that the 
hack b facing ytiu. 

2, HoMing the caicuLator uprl^t, use your fingeirtaiJ to 
push the latch on the tuittery cover down and puJl the 
wvertHit. 

Renterv'e the discharged batteries and insert new ones 
as shown an the polarity diagnun located in the 
battery eornpamnent- 

4. Replace the cover Tlie display should show 

Mamclaand. 

Impo rtaiit; Batteries are not covered by warranty 
conditions. 


B-2 Reference InforntatloM 




Accuracy Information 


OomputBtlonftI 

Accuracy 


Tomajclmlu jecuracy, ih* tt-Bl carriftB ntorail^lii lnt«=mNlIy 
llun ii displays. 


InteTTkaliy, LhecaJcrulatoriLscs 13 accunitc dj^ts fur 
calculAtion. 

^ WYi«n a value is displayed, the dlsplayEd value is munded 
as9p>ectf]ed the MODE Betting {see pages 1*14 and 

1-15)^ with amaylininn of lOdlghS- 

You can etorea value in a variable using up to 13 djgLtSu 

You cm store a value in the RANGE variables Xmln, Xm«^, 
’Wniii, vkiiiji. ihiin. and Tipiix imtig up Id 10 digits. 
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Error Conditions 


Erm Codes 


Vifhanttie TI-B1 delects enttnor^n diepleyt en ejTormeseege 
ERROR iirt lype end ■ special »mir menu. The general 
procedure for correcting errore Is desorfbedon pages 
and 1-2Ti T?ie fable b«Eow describes each error type Hi detell. 


Code 

MMtilngfSuggeallans 

01 MATH 

During ^'aluationn the atkSioliitc! value of 
the result or an intermediate result was ^ 

1E lOG, If the pmhlem is an tntermediaLe 
mult, ytm may be able to reorder the 
expression or break It Into t wt>oriiiore 
expressions.” 

02 MATH 

Yiuu are attenipUng lo divide by mro.* 

You cannot calculate a linear regre^on 
that isa hoiizontaJ or vertical line- 

03 MATH 

You are attempting to caiculate a ttml with 
an imaginary result * 

04 MATH 

The command eoniainaan Invalid 
argument See Appendix A and the 
appropriate pages of this manual. 

The result or an Intermediate result Is an 
Imaginary numberorlsutideClxied.* 

05 HATH 

You arc attempting to perform a matrix 
i^H-ration where the matrix Ismit 
appropriate to the operation. See page 

5-7, 

Oe SYNTAX 

The command contains a syntax error 

Lcmk for misplaced arguments c^rbiackets. 
See Appendix A. 

aTMFMQHY 

An expression is limited to one 

Iniennediate matrix, 12 outstanding scalar 
opemnda 30 outstanding brackets, and 
two derfvadvi^ You have exceeded one of 
these limits, \hu may be able to reorder the 
expres^on or break It Into two or more 
expressions. 


' Eitois I to 4 do not oaiuf duriiic; ^plLtng. The Tl-Bl Allows 
forundidln^ VAluemonAjpupli. 


B-4 Heference 1 orormeticin 














Error CofifiB 
iContInufld) 




Code 

MMnlna^tH3l|flatioifa 


OA M EMORY Y<?u are referencing a vartabJv that U not 


currently tleftned. tbresample, you have 
not performed Die statiallcaj anaiysiB that 
defines the vnriobte you we reiferencing;, or 
you are referendiiga^ttSata point or a 
matrix element you have nolenleTOl- 

09 M EMORY There is no avnilahlo memoTy in which to 

add additional statisiicaldata. You iniist 
delete iaattstical data or delete or shorten 
a program._ 

10 M EMORY Thol^p rfo^avallable memory in which to 

edit nmihittcal data. You must deleto or 
shorten a prugram. ^u cannot "'go to" UUa 

_ errtii: ____ 

It nANQ E * You have denned Iinix ^ Xnitn or Vmaz s. 

YVnin. 

• ThedWtance lietween Xirtlh and Xmax is 
too amall la graph coironly. 


Yhu ciinnot "goto'' this error Correct the 
RANGH^vartablea 


12 ZOOM 

You are atrempti r\g to zoom In or out !9ct far 
Diat the width of a dot is not ivithln the 
numencaJ range of the calculator. You 
c-onnot "goto"’ thia error. 

138REAK 

Yrm have pressed the lOMl key to break 
execution of aprograin (see pagefl-7K halt 
a DRAW inf$mui:lon, or stop evaluation of 
anexpmKilun. 

UR ROM 

The label in the Ooic LnstmeUon k not 
defined with a Ltal Lnstmetion Ln the 


program. 


You arc nestiiig program executlnn 
insl ructions (subroutines} more than ID 
deep. 
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EiTor Codes (Comtnuvcn 


Error CKfee 
iContInuad) 


Coda MoanliKl/Supgflfttloitf 

ia iHVALi D Iftjki wo referondng wi Invalid range. 

• Kratiniist bean integer botwoen 1 and 8. 

• Matrix element dimensions must bo 
positive integers between 1 and 6. 

• Statistiod data point subi^cdpLa must be 
integers greater than zero. 

■ pCfnax Kiel must be s 36 for a 

histogram. 

17 ir4VALi D You are referencing an invalid Y= 

function. 

• In funciion graphing, expressions to 
define functions in the Y= tlat cannot 
contain instructions, the function, 
the n^P function, the variables Y or Am. 
or parametric equations, 

■ In parametric graphing, expr^ions to 
define pararnetric equations in the Y= 
list cannot contain ijustmedons, the P^R 
function, the Rx-P funedon, the 

_yiriaialesX, Y, or Amt, or funedons. 

1« INVALID You arc requesting a atadstical analysis 

with fewer than twustatisdeal data pnim^ 

The frequency ( V value] fora l^^viiranalysis 
must be an integer 

19 INVALID \bu are referencing a Y= variable you ha\t^ 
not defined. 
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In Case of Difficulty 


HaiHlling a 
DHricuhy 


#f ytHi haiMaifllc4illy opar^lliHl Hie^ollwlftg 

ftUflgaatlonB may halfy you ta coiwt tha probltm. 


L JfancmrfP^cui^ tliepiwaduipeonpa^ 1-26, 

Refer io the more det&Ded eaCpIaJuLtions abou t dpedilc 
errors begbintrigon p&ge B-4p it necessary. 

2. Uyou carmot we u^thlrigon the display, follow the 
instructions on 1-5 to luyust the contrast. 

if the problem cannot be solved with display contraat, 
replace the batteries and try a{(aiji. 

If the keyboard is unresponsive, press lEWTERi r During 
program execution the PauM statement suspends 
program execution until you press le^tteri . 

4. If the calculator does not appear to be working at alJ^ 
make sure the batteries are Inserted properly and that 
they are fresh, 

5. If the dtfnculty persists, contact your retailer orTI 
service. 


B-7 


Keference [nformatlon 








IWo-Ye a rWarranty 


braakdownar dmmaga, plsawi caniull your l&oal Teuftlnstrumiiiils 

rata^l-ar. 


1. Tbe ivrtwy fafidillotis iM+t tiut JiercLnundf^r siial I nfH appl>‘ i^her^ ytiu have 
purchased this calcuJfitor directly from l^iHiiilnBi.rumHftiitii Ltci„ Sn wMch case* 
thecorvdllionsDf svUp of Tfejoifl InHirtiiiioiitii Lid, shall apply. 

2. Tht'i etet-tfunii: L'^^t.-Lilniur (bicluilifig cJuurgpr if applicalitle) rrnni libxsui 
Ijistrumontsu warranled lo ihe oii^n^ purfhA*^ff<>r a period of two (2) 
years from migtrial purchase dali' tttidf'r noimnl use nud service -agalnisi 
deflective tnateriaiatpr workmanship. For thoseoilcyJjttramdesiipifid tii 
ini?orpoiHtebatterie,s, this waimniy di^estiol irtwerdaintigt-s resuimng frum 
an>' baltery leakaie. JlatrorJesdeUvered with calculator:aie for 
demonstration purpcrses only- 

Thia warranty is void ifi the cak-uinilor has damaged by accident or 

unreasonahte use^ nepltE^i, inipro fjor service or other causea not arLfiihgoili of 
defects in material nr workmanship, 

During the above two-year period, I he cnlciiUitur m Its defective puts will he 
repiured, and.'hrinepliijitfd wltharecandiLloned model of ef^uhnient 

quality^ ['■HECONDmONE.D''liat man^ifactuier 's option witlnuut charge to 
the purchaser when the caUulft tor Isiieturrud. hy way orihc deafer toli^siPfi 
tnslniments wllifc proorNyf'purchase dale. UNtTS RLTURNED WmiOflT 
PHOOFOF PUBCHASE’ DATE W|U. BK RKPAIHED AT THE SERVICE RATES 
IN EETEtT ATTHE llMECiF RETURN 

In the ev‘ejitof ruplflceniem with a reconditioned modek the replncpitient 
unit will continue the warranty of the originQlciikTuLatDr prtducl or 90 days, 
whichever is kmifter 

THLS CONDITION 2 SH AU. NOT AFFKCTTHE HTATLTOR V mVdm OF A 
OONSL M ER AS DEFl NED IN in E CONSl IMEE TRANSACTIONS 
(REiSTHICTiUNSON mTEWENHiHlRDEH IftTfi (AS AMENDED). 

8. Save as evprvj^tv provided in Curti;lition 2^ Ibxns Instru ments shal I be 
tinder no liability of whatsoever kind^ howwtevercaijtied whetiieror nol 
due to the nej^llite nce or wil ful default tif Ihsas I nstruments or its servanla 
or aj^ntsariidogout of or in connection with thecaJculatnr provided timt 
nothing contained in IhiA condition 3 simli exclude uf restrict' 

(1 } Any Liability of Tbm? Inslnimerits for death or tjefinmal injury 

Tvau Ilirtg finm the negligernce of Instruments or its “ieniWiti or 

agentaL or 

(U} Any hahllity of InstrunienU for ioaa or damage arising f mm thk 

caJciiJatof proving defective while in consymer use {within the 
meaningofSec. 5(2KAl UnfnirCnntmcnbrmsAcl. lUTTJand 
lesulting frntn the negligence of Tbxas Instruments or its servants 
agents. 
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Index 


Thtft tnd«KconlBlni fln nlfikiAlMiljeAl liflllng of laplci^mrad 
In Ihift manuil and 1h«ir pons rfl1aranciis.(5<« eliOtl^A Til^la 
nl Cammancia In App«nd4x A.} 


A 

Atncilytc v»lw*^ functlnn* l-Sj 
Accnrwy, B-3 
Alphu kvy funcljona, l-ft 
Anipe runcUcKrt^ 2-4 
Angie modeJi, 1-14,1-15* !1-J6 
AnavsiriBlilG. l-2^^€-6,6-8,8-3 
AnUlog fimtliodd, 1-8,2-3 
Airame, atcctxATie, aivi^ng^nl 
Tunetkiita. 1-8,2-2 
Auianuiii: n>w«r Down, 1-4 

B 

OttTterieii, J-5, Y^t 
Brackets, 1-8, 

Bujy indknilnr. 1-6^ 3-8 

C 

Callings prognun^ 9-14 
Cann!lllEigjiiiienu, 1-24 
Clearing ft mOitfUCf 6-4 
(leading an a^prts^on, 1-24 
Clraring drawing?, 6-4 
CleBjingaial data, 7-3 
Ckofingtlte Horajewreen, 1-24,6-13 
CotnbLiuUiunfl function, 1-9.2-6 
CeitnintiJidEi, A-2toA-10 
Cmmcct4?4 graphing iiKolt. 1-14, 
1-16,8^16 

CoifrelBliw>coeffk.lent. 7-8 

60 7-13 

Cosine fuiictiutis^ 1-8,2-2 
Cuto? fuiMzlkin,. 1-8,2-4 
Cube root tuition, 1-fl, 2-4 
Cunsontr 1-3^ 1-8 

D 

bccitnijcnt and ^ship piu^HJnnilng 
LiiBtrucUon, H-H 
Degree function, 1-6,2-4 
Degree inode^ 1-14^ 1-1B„8-16 
LNjflvatlve function, l-&^ 2-4 
Determinant lurtcDon, l-8» 6-8, 

5—7 

Dimernnon menu, 6-11 


D(C6nllnu«d> 

[dimension i»f aniEiilit6-a 
Dimension laf otai data list, 7-11 
DUeptay conu^p 1*6 
Displo^ GmpB pregnunming 
insiruttktit^ 8-13 
Diapio^ llo^lru^progralll^^i^g 
Itwlifuetien, 8-13 
Dlsplfly modes, l-U^ 1-15,1-16, 
8-J6 

Display tract programming 
Lnstructinn. a-12 
Dor graplting mode, 1-14.1-16^ 
8-lG 

Drawing a funciiun, 6-7 
Drawlngnlini!', 5-6 
Drawing a point, 5-'6 
tlrnwliigstal data, 7-14,7-16 

£ 

Bud ptognimming iiwtrtictioni 8-11 
Eiii^eeritbiEdk^tay mode, 1-14^ 

M6.a-I6 

Entering program comrnaivdfl. 6 -4, 
8-5,8-6 

E^uaJ tofuivdion. 1-8,2-I0 
E^iuation flperalingSyslejn, 1-8, 

2-111 

Eraaing a pTugram, fl-8 
Erfons, 1^26,1 -27,8-3^ Br-4 ^ B-B, 
ti-e 

Evaliiiillon of expresoiona, 1^, 

1-8 

Esrecuiltig a program, 8-2»8-3. 
B«7,8-14 

Eapt^nential regressiofiJinalyBi^ 
Expreoslons^ I-8 to I-13 
F 

FiuloTiaJ functlun, 1-8^ 2^4 
Piioed display mode, 1-14,1-15, 
8-lfl 
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FfCofillmiBiq 
Floitll^db'pt&y mode*, 
a-lfi 

Pntftionftj pan runctiori, 1-a. 2 -^ 
rree-mfivinf< cuiwz; S-ft, 4-5 
^^l^<t^^n^phingmod<^, 1-14, 
1-16,5-m 

I'Xinctinns, A-Z to A-IO 
FiuiL^tkin»iiiih?Y- 14»t,3-4, 

G 

Gold pfogtmmtniiig InstmctioiT, 

e- 10 . a -16 

Gnphlng, 3-2^ 3-6,4-Z 
Greater iKiui functioti, l-B^S-lU 
Grpwtifr itiaji or ^uaI to ruitelkin, 

1- &.2-J0 

GrwtCTt Integer Tmictlotn^ J-6, 

2- 6 

Grid Off graphing mode, 1-14, 
1-16,6-16 

GridOngimphingznoctr. 1-li, 1-16, 
8-16 

H 

Histoffruns, 7-14,7-15 
HypertKilU'functioTB^ l-8^ 2-7 


If pTDfiniiTnning IruitnictlDii. 8-10 
Impli^TTiultiplirtiljon, 1-8,1-fl 
locTvmcini uid Shtp prognmmlng 
IrtAtruttion, 6-11 
Inpui p(iT»gmTimlAgtn9truction, 
8-13 

Instmctloiu, A-2 to A-10 
Integer nut fiinetlon. 

Invert fuivrtlDn^ 1-8,2-2 
Inverse hypertMllcfunctiuiii^ 1-®, 

2-r 

Inverse trig functions 1-8/2-2 
Inverting a matrix, 6-6.6-7 


K 

Kcy8^ 1-3 

L 

LabeJ progimmming Irt^lj-uetkin. 
8-10,8-16 
Labels-10,8-15 
Last Answer, l -22^6-5,6-6, fl-3 
toai Entry, 1-23 
Less than funi;t|on, I -§, 2-10 
Lessihan or equal tolunction, 
1 - 8 , 2-10 

Line atol drawing; 7-14 
Linear regression analysis, t-8, 
7-^ 

Utgarilhin riinetkm, 1-8,2-2 
l.oganthmleregiesskin analyrdsi, 
7-8,7-0 

m 

Matheniatirai functJojis, i-8,2-2 
Matrix dctermliuuit, 9-6,6-7 
MaliixdlfnenslDfWt 6-3,8-11 
MaitlKeLeinenU^ 5-4,6-10 
Matrix inversion, 6-6,6-T 
Matrix jnatlu operaUonS, 6-6,6-7 
Malrlx rnenua, 9-2 
Matrix negation, 6-5,6-7 
Matrix rounding 5-9,5^7 
Matrix row opetailcina, 1-8,9-8, 
6-0 

Matrix squaring, 9-6,6-7 
Matrix twiapcwitJon. J-8,5-6, 

9-7 

Mean, 7-7,7-10 
Memory, t-4,1-28,7-2.5-3 
Moulin 1-24,1-25 
MentiB, cancelling 1 -24 
Meniia; Drawing 5-2 
MemiB^ Hyperbolic^ 2“7 
Menusi Mathemallcs, 2-3,2-4 
Menufiv Matrix, 6-2 
Menum Numbet; 2-9 
Menus, EhiobablUty, 2-8 


1-2 Index 




M (COfithniMd^ 

Meniui, pmgrHznjnhnU, 8-2,8-8 
M^nuR, fCclmLkonfiJ, 2-8 
SutistkiKl, 7-2 
2-8 

Menus, ViirlohlfiA, 3-L7, T-LQ, 7-11 
Munu^ Vw vdxfibl^ 3-tA 
Menua^ Zoom, 3-Li 
MMlcseitknffk 1-14 J-IG, 1-16. 
B-ie 

Mwjea 3-3 

N 

Nmuivl lag and antUog fune^oiu^ 
1-8. a-3 

legating a ztiairix, 6-5,8-7 
NegatkJvifLinttiDti, 1-B, 1-8^ 2-2 

NorniBl displiiy mf^it l-M, 1-15, 
8-ie 

Not «qtiiLl functioji^ 1-B, 2-lQ 
Number Tunctiom, 2-6 
Numcrkftl I>erivitlwfunctionp 
l-8,2-i,2-8 

0 

One-variable stBi anaij^ 7-7, 

7- a 

9 

equation^ 4-2,4-3 
Ptuaiuttric graphing mode. 1-H. 
1-16,4-2,8-16 

f^uaeprograrnintnfl instnretinn. 
R-n.8-12 

ftnnutstions function, 1-8,2-8 
Pi, 1-8.2-2 

display mode, 1-14,1-16^ 

8- 16 

l^}lari''HeCLaiigutar ^onverKlan 
functiDii 1-8,2-4 
Kiwerof ten functijon, 1-S, 2-2 
f^wer tvgrt^talunatuilyab^ 7-8^ 
7-0 


P (Conlinutd) 

PbwcrBfuiit!tlDn. 1-8^ 2-2 
Probability functionB^ 2-8 
Pnpgrammitig^cQtniQMKliiL @-3,8-4 

n 

Radian fynction, 1-8,2^ 

Radian mode. 1-14, 1-18,8-16 
Rand™ nswnber geneialor, i-8, 
Rang^ edit ?fc?een , 3-7 
Ran^ variablea. 3-7,8-l7,4-3. 
4-1.4-a 

HccalUivgB value, 1-21 
ftedimKal function, 1 - 8 . 2-2 
ibfCt^iiLlBr mode, 1-14,1-16,8-16 
RcftaiigulAr.^PalArconvera 
runction 1-8^ 2-4 
RcfDession anaJysis. T-0 to 
7-11,7-13 

eqyatmn, 7-10 to 

7-13 

Regrpsadon mndclii, 7-0i 7-9 
Eelatiartal funcimna^ 2-9r Z-IO 
Helatintul operaiara, 1-8.2-16 
RfiBetUngibell-^l. 1-28 
Rout f tinctiona, 1-8^ 2-2 
Rounding a malrbi, 6-6.6-7 
Rounding niLRibers, 1-3,2-6 
Row operation matrix functiona, 
l-8,6-8,6-’fl 
RowSw*pt6-0 
Running a program, 8-3,8-7 

S 

Scatter stat drawing, 7-H. 7-16 
Sclirntifk display mo4$o. 1-14. 

1-16, S-I6 

Scirndflc notalloct, 1-17 
Seeund key function^ 1^3 
Selecting a IT- fimctlon. 3-6. 
3-10.4-3 

Sequential plotting mode, 1-14^ 
1-16.8-16 


Index 




index (Contlnusd) 


S{CwlkllUBd)i 

SlIttJilg Zoofn F'kctcxR, 3^1^, 4-5 
Setting nKidths, 1~14^ L-16^ 1-16, 
8-16 

Sh4Kling a drawing. 5-8,5* 9 
S^uit«Jieou»pkittirigmfxii^ 1-14, 
1-16.8-10 

Siw funirtloiB, 1-8,2-2 
Smart {jfaph. 3-8 
SmlinjiALBiidAta, 7-6 
SqUAroiwt riiitctki'n, ]-8,2-2 
Situuing ■ matrix, 0-G, 6-7 
Squaring funetkin, 1-g, 2-2 
Stmnlard deviaikm, 7-7^ t-lO 
Srailstif2al data, 7-2 tv 7-lT 
Stfltktkral rtwulLH vaiiablcoi, 

7-7,7-10 

Slopprngrwnminginalmi^tlofl, S-lJ 
Staring a value, 1-2Q 
Storing wt expreaidnn to Y-, 2-16 
Subrtm tines, 8-94 
Suhtzv;tlnn fnrtction, I-8^2-2 

T 

’Zkiigem fUTicitkiiiq, 1-8,2-2 
That fuAtlinna, 2-6,2-10 
Tmut variable, 3-17,4-3.4-4,4-5 
Tlnin variable, 2-17,4-3,4-4,4-6 
IVacing a graphed funttion, 3-10, 
4-5 

Thuupwfliigftmaiilx. 1-8^ 6-6, 

6- 7 

TrjgannmetricftrcrunctbonSw 1-8, 

2-2 

IVigDuomeUir Tunctions^ 1-8,2-2 
l^ep wlable, 3-17,4-3,4-4, 

4-5 

Turning theT1-81 OnandOfl, 1-4 
Two variable dat analyai^ 7-8, 

7- Ll 

U 

UnaelectingaY^ funcilcin, 3-6. 

3-l»,4-2 


V 

^^riabkis, 1-20,1-21,7-10, S-3, 
8^15 

yit^ingTienas^L\!i-7,3-i7, 4-3, 

4-5 

X 

X Fhrt variabk, 3-15,4-6 
Xmai variahre, 3-7,3-17,4-3, 
4-4,4-5 

Xmin varialile, 3—7,3-17,4-3, 
4“4,4“5 

Xiw vaiiable. 3-7,3-17,4 -3 
Xacl vailabiG,3r-T, 3-|7,4-6, 

4-4,4-5 

r 

Y VARS, 3-18.3 10 

Y- funetkorv^ 3-1,3-4,3-18, 

3- 10.4-2,4-3 

Y« vanablos^ 3-18,4-4 
YFati variable, 3-16,4-8 
Vmax variable. 3-7,3-17.4-3, 

4- 4.4-5 

Ymln variable, 3-7,3-17,4-3, 

4-4.4-5 

1^1 vadatile. 3-?t 3-17^ 4-3, 

4-4,4^5 

Z 

Keroing a matrix, 6-4 
XoQim Box, 3-12,4-5 
Zoomcioniniando, 3-11 la3-L6, 

4-6 

loom kibnora^-lB, 4-6 

Zoofti In. 3-13,4-6 
Zoom Integer, 3-16,4-6 

Zdom Out. 3-14,4-5 
Zoom Square^ 3-16,4 -5 
Zoora Staiulaid. 3-16,4-5 
Zoom THg, 3-16j 4-5 
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